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Special Feature: Choosing a Cassette Deck 


• Flash exposure meter 

• Courtesy light delay 

• Playmate stereo 
amplifier 

• Reaction timer 




The C-1 is a giant step above all other cassette decks. It’s a master¬ 
piece in engineering that combines the know-how and advanced 
technique of both audio and computer experts. Technology 
borrowed from our industrial computer-based data recording 
systems makes the C-1 the most stable, reliable cassette machine 
ever. Three precision motors assure unfaltering transport stability 
and a solid diecast transport frame makes sure it stays that way. 
The capstan motor is an ultra-accurate PLL servo type driving a 
dual-capstan closed-loop system which optimises tape-to-head 
contact and minimizes flutter. Three-heads provide the conven¬ 
ience of real-time monitoring plus greater recording efficiency 
and extended frequency response. All amplifier stages are direct- 
coupled for maximum signal-transmission fidelity, and noise- 
susceptible leads for internal signal routing have been eliminated 
with in-circuit DC-controlled semiconducter switches. Bias and 
equalization selection is more flexible than ever with frontpanel 
plug-in calibration modules, and computer-type modular cons¬ 
truction throughout means cleaner signal paths, easier mainten¬ 
ance and uniform quality from unit to unit. And for a complete 
professional-grade recording system TEAC offers a full range of 
options including a matching dbx noise reduction interface (RX-8) 
and 4-in/2-out mixer (MX-8). If you want compactness, portability 
and versatitly, but won’t settle for anything less than the best 
performance available, the TEAC C-1 is a brillant way to go. 


. 3 Heads. 3 Motors. PLL Servo Capstan Motor. Coreless-Rotor 
DC Reel Motors. Dual-Capstan Closed-Loop Transport. Twin-Belt 
Capstan Drive . Diecast Transport Frame. LSI Logic Transport 
Control. Automatic Tape Tension Control System. Electro¬ 
magnetic Reel Braking . Servo-Controlled Fast Wind . Self- 
Adjusting Two-Step Pinch Rollers. Optional RC-90RemoteControl 
Rec Mute. Punch-in Recording . Modular Design . Direct-Coupled 
Circuitry. Independent Headphone Amplifier. Low-Noise Mic 
Preamps . Differential FET Input Line Amps . Regulated Bias 
Oscillator. Semiconductor Switching. Interchangeable Bias/EQ 
Cards. 3-Position Monitor Switch .Tape/Source Monitoring .Pitch 
Control. Timer Function . Memory Stop . Auto-Rewind . Auto- 
Repeat . Dolby Noise Reduction . Optional RX-8 dbx Interface 
. Optional MX-8 4-in/2-Out Mixer. Flywheel-Damped Cassette 
Eject. Illuminated Cassette Compartment. Removable Cassette 
Door. Compact Design . Folding Angle Stand. EIA Rack-Mounting 
Dimensions. Rack Handles 

“dbx" is a trademark of dbx Incorporated. “Dolby" is a trademark of Dolby Laboratories. Inc. 


RETAILERS: VIC. Brashs, Douglas Hi-fi QLD. Stereo Supplies N.S.W. 
Douglas Hi-Fi. Miranda Hi-Fi, Hamilton Hi-Fi Centre, Newcastle S.A. 
Truscott Electronics W.A. Albert's Hi-Fi, Audio Centre, A.D. UrquhartTAS. 
Quantum Electronics, Hobart, United Electronics, Launceston, Audio 
Services. Burnie ACT. Kent Hi-Fi NORFOLK ISLAND Miltons Department 
Stores N.Z. Direct Imports, Hastings. (LEA)3047 
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Jased on a solar cell, this flash ex¬ 
posure meter can be built for a 
faction of the price of commercial 
jnits but has comparable perfor¬ 
mance. Details on p46. 



Introducing Playmate, our new 
low-cost amplifier that's just right 
for a second system or as a 
beginner's, first system. We tell you 
how to build it on p52. 


COMING NEXT MONTH! — find 
out what's coming by turning to 
p34. 


On the cover 

"Star Trek — the Motion Picture" 
is a $20 million science fantasy; an 

S a lactic battle between the 
ip "Enterprise" and an alien 
force. Our special feature story on 
the movie starts on p8. (Photos 
courtesy Cinema International 
Corporation Pty Ltd.) 


FEATURES 

STAR TREK: THE MOTION PICTURE A $20 million science fantasy 
CHOOSING A CASSETTE DECK The features you really need 


HIFI TOPICS AND REVIEWS 

DR TAKESHI TAKEI: PIONEER IN FERRITE TECHNOLOGY We turn back the clock 30 
HIFI REVIEW JVC KD-A8 microprocessor-controlled cassette deck 
HIFI REVIEW Teac A-430 stereo cassette deck with auto bias 

PROJECTS AND CIRCUITS 

DELAY SYSTEM FOR CAR COURTESY LIGHTS/A simple circuit for your car « 

EXPOSURE METER FOR ELECTRONIC FLASH Uses a low-cost solar cell 
PLAYMATE 3W + 3W STEREO AMPLIFIER A lot of fun for little outlay 

SPECIALLY FOR THE NEWCOMER 

BUILD OUR REACTION TIMER And find out whether you're a safe driver ®® 

PRACTICAL ELECTRONICS: PASSIVE COMPONENTS Resistors and pots 


MICROCOMPUTERS 

INTERFACING YOUR 2650 MINI COMPUTER TO AN S-100 BUS 
MICROCOMPUTER NEWS & PRODUCTS 


AMATEUR RADIO, CB SCENE, DX 

AMATEUR RADIO Expanded WIA services assist prospective amateurs . 

AMATEUR RADIO REVIEW Yaesu F62SRD all mode 6-metre transceiver 

CB SCENE A very private use for CB radio . 

SHORTWAVE SCEN E WARC' 79: shaping the future of short-wave broadcasting 


COLUMNS 

FORUM New Zealand has lots going for it., but no FM stereo . 

THE SERVICEMAN An 18-month intermittent: some kind of record? 
RECORD REVIEWS Classical, popular and special interest 


DEPARTMENTS 


117. 
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The bright clear trace makes the TrioCSl560AU 
easy for operators to use.. 


says John Shillabeer, Head of Test Equipment 
Engineering at S. T.C. 


JohnShillabeer's department is involved in the maintenance, 
calibration and servicing of all test equipment used within 
S. T.C. We asked him why S. T.C. used Trio CS1560A scopes. 

"My department gets involved with all test gear purchases. 
As a general purpose scope we've found that the Trio provides 
excellent performance for its price. Being easy to trigger we 
find staff can readily get it up and going. On the production 
"n V he bri 9 h t clear trace makes it an easy scope for operators 

‘‘ ( ? ver the P° 5t three or four years, S. T.C. has bought 8 Trio 
1560s and we've had virtually no trouble from them. Any 
minor services have been easy to carry out. As you can see we 
even use one in our department in the development of our 
own digital test equipment ." 

The Trio CS1560A11 is one of a range of scopes available 

from m m — ‘ — ~%p T y Sydney 


m PARAMETERS! 



CS1560A MKII _ hg S 

improved 1C circuitry 
and a new CRT with 
electronic trace rotation 
and provision for a camera 
Still provides lOmV/div 
sensitivity with 15MHz 
band width and sweep 
times to O.SuS/div. Auto 
free-run for making voltage 
measurements and wide 
bandwidth for accurate 
Lissa/ous phase 
measurements. 

The most popular scope 
for TV. lab, educational 
and genera! use. 


... _ 439 3288 

’LTD Melbourne 90 7444 


NSW SYDNEY 


ACT. CANBERRA 
QLD. BRISBANE 


George Brown & Co 519 581 

Martin de Launay 29 58; 

Radio Despatch 211 01! 

Dick Smith Stores 439 53] 

Standard Comps 660 60< 

Brian Bambach 24 724 

D.G.E. Systems 69 161 

Electron 2000 69 122 

Electronic Comps 95 68] 

Audiotronlcs 44 756 

L. E. Boughen 36 127 

I mbros Scientific 28 59! 


VIC. MELBOURNE 

GEELONG 
S.A. ADELAIDE 

W.A. PERTH 


Douglas Radio 

J. H. Magrath 
Radio Parts 
Tech-Rentals 
G.B. Telespares 
Teleparts 

K. D. Fisher & Co. 
Gerard & Goodman 
Trio Electrlx 
Henderson Inst. 
WJ. Moncrleff 
Willis Trading Co 


419 3986 
211 1698 
663 3731 
329 7888 
267 5877 
328 4301 
21 7288 
269 2544 
223 2222 
51 6718 
381 4477 
325 5722 
321 7609 
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Three gadgets ... but what a difference! 

Last month, we told you how to build a modern metal locator for about $20 — a 
modest figure by anv standard. It works fine but whether it will ever lead the 
constructor to buried treasure is quite another matter. At best it might; at worst, 
you may share the experience of a reader who set out to re-examine the tailings 
which surrounded a shaft on a hillside near his boyhood home. On his return visit, 
he couldn't even identify the hill, let alone the shaft and the tailings! 

He'll try again, he says but, even if he fails to find anything worthwhile, he 
counts it as a fun thing, and less of a gamble than $20 spent on lottery tickets. 

Much less innocent are the "acoustic" lie detectors which are becoming 
commonplace overseas. From being specialised gadgets designed for specialists, 
they are getting down into the anyone-can-afford-one class, with talk of one 
bargain basement model for $301 

I've always had grave reservations about these "voice stress analysers", to give 
them their other name. It's hard to accept that a practiced liar will consistently 
betray himself with "microtremors" in his voice, while a tense, nervous but 
truthful person will never display comparable characteristics. 

At best, one might concede that, with precision equipment under tightly 
controlled conditions, a skilled operator may obtain meaningful results. But the 
concept seems to have broadened to admit analysis, with cut-price equipment, of 
any kind of voice signal — even one played over a nondescript telephone circuit 
or a nondescript tape recorder, or both! 

According to a recent article in the "New York Times" (and the "Australian 
Financial Review") there is a strong body of informed opinion in the USA to the 
effect that the whole principle of voice stress analysis is suspect and unproven. Dr 
Howard B. Rothman, a speech specialist and spokesman for a group in the 
University of Florida, says that the sale of such devices "constitutes the biggest 
fraud being perpetrated in America today". 

In the face of such a statement, it is refreshing to look at a third item which 
attracted attention recently — the Tissue Perfusion Monitor which was featured 
on the ABC television program "The Inventors". It took first prize and earned for 
Dr Dick Stephens the award "Inventor of the Year", plus a trophy, $3500 in cash 
and a trip to Geneva to attend the Annual International Exhibition of Inventions. 

I know only as much about the invention as was explained on television but it 
came through as a carefully researched and proven instrument, capable.of giving 
doctors, and particularly anaesthetists, reliable early waring of the onset of shock. 
As such, it would seem to have the potential to minimise traumas and save lives 
out of all proportion to its apparent simplicity. 

Congratulations, Dr Stephens! 

Neville Williams 


sgistered (or posting as a publication — 
ategory B. 

inted by Magazine Printers Pty Ltd, of Regent 
reet, Sydney and Masterprint Pty Ltd of Dubbo, 
3W, for Sungravure Pty Ltd, of Regent St, 
idney. 

jitorial Office 

' Regent St, Sydney 2008. 

lone (02) 699 3622 Telex 25027 

istal Address: PO Box 163, Beaconsfield 2014. 

dvertising Offices 

ydney — 57 Regent St, Sydney 2008. 
lone (02) 699 3622 Telex 25077 
Bpresentative: Narciso Pimentel, 
elbourne — 392 Little Collins St, Melbourne 
300. Phone (03) 602 3033 
Bpresentative: Keith Watts 


Adelaide — Charles F. Brown & Associates Ltd, 
254 Melbourne St. North Adelaide 5006 
Representative: Sandy Shaw, (08) 267 4433. 

Perth454 Murray Street, Perth 6000 
Representative: Ashley Croft. (09) 21 8217. 
Subscriptions 

Subscription Dept, John Fairfax & Sons Ltd, GPO 
Box 506, Sydney 2001. 

Enquiries: Phone (02) 20944. ext 2589. 

Circulation Office 

21 Morley Ave, Rosebery, Sydney 2018 
Phone (02) 663 3911. 

Distribution 

Distributed in NSW by Sungravure Pty Ltd, 57 
Regent St, Sydney; in Victoria by Sungravure Pty 
Ltd, 392 Little Collins Street. Melbourne; in South 
Australia by Sungravure Pty Ltd, 101-105 
Weymouth St, Adelaide; in Western Australia by 


Sungravure Pty Ltd, 454 Murray Street, Perth; in 
Queensland by Gordon and Gotch (A'asia) Ltd; in 
Tasmania by Ingle Distributors, 93 Macquarie St, 
Hobart; in New Zealand by Gordon and Gotch (NZ) 
Ltd, Adelaide Rd, Wellington. 

Copyright. All rights reserved 

Devices or arran, ments shown or described 
herein may embody patents. Information is fur¬ 
nished without responsibility for its use and 
without prejudice for patent rights. All 
manuscripts, photographs and other material sub¬ 
mitted to Electronics Australia for publication must 
be accompanied by a stamped, addressed 
envelope. Contributions are submitted at the 
sender’s risk, and responsibility for loss cannot be 
accepted by Electronics Australia. 
‘Recommended and maximum price only. 


ELECTRONICS Australia, January, 1980 3 






News Highlights 



Canadians maneuver for 
Australian satellite deal 



Above: pointing directly at the Hermes 
satellite, this small earth terminal was 
used to receive live TV signals during a 
recent Canadian demonstration. 

Left: Anik B, Canada's ninth and most 
recent satellite. 


Rivals of the Canadians in the battle 
for the Australian satellite have suf¬ 
fered another severe rebuff in their 
bids to capture the $150 million 
space segment. 

by Ian Reinecke 
Australian Financial Review 


transmissions to Australia, it has not 
been used for Canadian broadcasts. 

With a time frame of 1984 for the 
launch of a domestic communications 
satellite already announced by the 
government, alternative suppliers to 


the Canadians may already be terminal¬ 
ly hamstrung in their efforts to secure 
the deal, this despite recent press 
advertisements inviting contractors to 
register their interest in the satellite 
contract. 


The Department of Post and 
Telecommunications has decided to 
use the Canadian Hermes satellite in a 
further two-month trial, transmitting to 
ground stations in North Queensland. 
The moves follows an impressive 
demonstration by the Canadians of 
their satellite technology during August 
and September of last year. 

The longer trial is aimed at answering 
one of the major queries placed against 
the suggested Canadian satellite system 
in Australian conditions — the ability to 
broadcast television and radio to 
remote areas in periods of heavy rain¬ 
fall. 

It will enable the Canadians to prove 
their assertions that signal quality is not 
degraded to unacceptable levels during 
such periods. 

For the Canadians, use of the Hermes 
satellite is less magnanimous than it 
seems because its usefulness has vir¬ 
tually ceased. Since it was shifted to a 
different orbital slot for the earlier test 

4 ELECTRONICS Australia, January, 


IBM develops talking 

IBM scientists have developed a talk¬ 
ing typewriter especially for the blind 
and visually handicapped. 

The new typewriter, known as the 
IBM Audio Typing Unit, makes use of 
the latest voice synthesis technology 
now emerging from the US. It can store 
up to three pages of typed material in 
memory and convert this into syn¬ 
thesised speech for playback over 
headphones or a loudspeaker at the 
touch of a button. What's more, the 
user is kept informed by means of 200 
short synthesised speech messages of 
the physical status of the machine — 
where the carriage is, what line (by 
number) is being typed, and many 
other items which the sighted person 
routinely inspects. 

Material can be reviewed line by line 
with punctuation (the machine utters 
"comma" etc), word by word, and even 
letter by letter. In the letter by letter 
1980 


I typewriter 

mode, the machine speaks each 
character, says "space" when a space 
occurs, indicates capital letters, and 
gives punctuation. 

IBM says that the synthetic speech 
facilities should add only about 20-25% 
to the cost of the company's Mag 
Card/A and Mag Card II typewriters. 

8.7 megabit 
bubble memory 

Bell Laboratories has nudged IBM 
from the top of the bubble memory 
ladder by demonstrating an ex¬ 
perimental bubble memory device of 
8.7 megabits capacity. The theoretical 
limit for the 28 x 30mm device is said to 
be 11.5 megabits! Bell's technique im¬ 
plants helium and neon ions in the gar¬ 
net substrate. Other techniques which 
do not use ion implantation are also be¬ 
ing researched. 








TFF spin-off for Philips 


— Americans vie for leverage 


Another multi-million dollar con¬ 
tract has been awarded to 
Australian industry as the two 
remaining contenders in Australia’s 
new tactical fighter force procure- 
H^nt — the General Dynamics F16 
and the McDonnell Douglas F18A 
— vie for leverage to ensure selec¬ 
tion as the final choice. 

Philips Industries Holdings recently 
signed an agreement with the Singer 
Company, USA, which will lead to 
Australian manufacture of thick-film 
microcircuits used in high performance 


aircraft, including the General 
Dynamics F16. The agreement could be 
worth $10 million-plus over a five year 
period and even more if the F16 is the 
final choice as Australia's new tactical 
fighter. 

Philips will manufacture the 
microcircuits at its Hendon, South 
Australia, microelectronics factory, 
where thick-film hybrid production 
commenced two years ago to comple¬ 
ment the existing large range of 
semiconductor technologies. The 
thick-film circuits will be used in a 
range of inertial navigation systems. 


US may licence private ground stations 


JVC enters 
video disc battle 


■ ■■- ,,, ui C viucu uisc war 

has been fired by JVC with a 
demonstration of its newly-developed 
VHD-AHD system. 

The system seems to be a cross 
between the Philips and RCA ap¬ 
proaches. The disc is tracked by a 
relatively large sapphire stylus incor- 
poratmg a small electrode but, as in the 
Philips system, the program material is 
recorded in the form of a spiral of pits, 
with the stylus position controlled by a 
servo system which picks up control 
track recorded alon S sid e the program 

A stylus life of 2000 hours and a disc 
life of 50,000 playings are claimed. The 
30cm disc rotates at 900rpm, and has a 
playing time of one hour per side 


Private receiving equipment for TV 
satellite transmissions will be restricted 
by licensing by the Federal Com¬ 
munications Commission (FCC) if the 
US National Association of Broadcasters 
(NAB) has its way. 

In a petition filed with the Commis¬ 
sion, the NAB stated that the 
"widespread proliferation of receive- 
only earth stations by members of the 
viewing audience" could hurt the 
market for TV programming, threaten 
the conventional system for relaying TV 
signals, and adversely affect local ser¬ 
vices. 

There are an estimated 4.2 million 
Households in the US with marginal or 
nonexistent TV reception capability — 
necause of location — who are con¬ 


sidered to constitute a potential market 
for receive-only terminal equipment. 

Meanwhile Comsat, America's inter¬ 
national satellite communications 
body, has disclosed that it wants to 
provide a direct pay-TV service to 
"millions of American homes" by 
broadcasting two to six channels direct¬ 
ly to small rooftop antennas. Comsat 
said it would be ready to start the ser¬ 
vice by 1983, but conceded that it 
would take many years to cut govern¬ 
ment red tape. 

Most strongly affected by such an un¬ 
dertaking would be local TV stations, 
which are already beginning to protest 
vigorously. They say they could be put 
out of business, and that local news 
coverage and expression would be stifl¬ 
ed. 


NZ gains access 
to Telenet database 

New Zealand is the latest country to 
gain access to the Telenet computer 
database network in the US. The new 
service, called OASIS, is provided joint¬ 
ly by GTE Telenet Communications 
Corporation and the New Zealand Post 
Office, and allows users to interactively 
access data banks and computer 
systems in the United States. 

Charges for the new service are ap¬ 
proximately $27 per hour of connect 
time, compared with $135 for inter¬ 
national telephone calls and $166 per 
hour for overseas telex services. 

The addition of New Zealand brings 
to 25 the total number of countries with 
access to the Telenet network. 



Lockheed’s 3000th flight recorder to TAA 


NUMBER 3000 — Lockheed Aircraft 
Service Company's (LAS) 3000th flight 
data recorder gets a final checkout 
before delivery to TAA, Australia's 
government-owned domestic airline. 
TAA plans to install the recorder — a 
Model 209 — on one of its new Boeine 
727 aircraft. 

The Model 209 can record more than 
100 flight parameters on magnetic 
recording tape for the most recent 25 
hours of flight. It was developed for the 
larger and more complex aircraft that 
were introduced in the late 60s and ear¬ 
ly 70s, and works in conjunction with i. 
flight data acquisition unit installed in 
the aircraft that receives data from 
various sensors and transmitters. 

Lockheed says that the 3000th 
delivery comes at a time when it is ex¬ 
periencing record sales for flight 
recorders. The company introduced 
the industry's first FAA-approved (US 
Federal Aviation Authority) flight 
recorder back in 1958. 
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Mixing bus to stack extra amps. Five mixable inputs and master 
volume control. Plus ‘thumbsize” on/off switch with puithm 
power indicator light. All in a handsome brushed . aluminium 
front panel enclosure with chrome finish carry handles. Truly a 
fine Summer Sale Special! 32-2023 


Raise' a hoe and Cry! give tongue, proclaim, or; simply speechify 
■ with the power and authority of this fine PA amplifier frOm 
Tandy.-Its-100 watt power will fill an auditorium with Sound, will 
carry your message to the furthest reaches of a crowd. Has 
exclusive “whisper page” for superior clarity over “crowd” noise. 


6 Speaker/Two Column 100 Watt 
Power PA System 


Announcing Summer Sale PA Specials 
from Tandy. Shop Now and Save! 




A complete system, 

•MPA-100 PA Amplifier 
•Two 6-speaker sound columns 
•Super cardioid highly directional mike with cable, 
screw-on mount and V4” phone plug, 

an ideal system for indoor PA with 2 handsome speaker 
columns finished in walnut grain vinyl veneer. (Mike Stand 
not included). 


TANDY 


Available at all Tandy Stores and participating Dealers around Australia or Mail Order Department, P.O. Box 229, Rydalmere, N.S.W. 2116 
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NEWS HIGHLIGHTS 


Soviet satellite has US experiments 


An unmanned Soviet Cosmos 
satellite is to carry some 13 US ex¬ 
periments as well as those from the 
Soviet Union and of other countries. 
The experiments are all desiged to in¬ 
vestigate the effects of prolonged 
weightlessness on physiological 
processes. The spacecraft will be 
launched and recovered within the 
Soviet Union, and will be similar to the 
craft used in two previous missions in 
1975 and 1977. 

Forty US scientists from 18 US univer¬ 
sities and other research organisations 
will participate in the work. The cost of 
the spacecraft, its launching, recovery, 
and radio support facilities will be 
borne by the Soviet Union. 

The mission will include the first 
attempt to breed mammals in space, 
this being a Soviet experiment in which 
male and female rats will be kept 
separate until the second day of the 
flight, when the cage divider will be 
lifted. Another experiment involves 60 


fertile Japanese quail eggs which will 
begin to be incubated on the eighth 
day of their flight. The resulting em¬ 
bryos will be examined in detail after 
their recovery and some will be allow¬ 
ed to grow to maturity. 

Some of the most important US ex¬ 
periments on this mission will be con¬ 
nected with studies of the changes in 
animal muscle fibres and animal bone 
formation and strength. It is expected 
that the experiments will provide much 
useful information on the reasons for 
the loss of calcium and for the loss of 
muscle strength which have been 
found to occur in astronauts and 
cosmonauts during prolonged space 
flights in almost zero gravity. 

Arrangements have been made to 
recover the animals immediately after 
the flight, before they have time to 
adapt to the Earth's gravity. The Soviet 
recovery team will move rapidly to the 
landing site with a mobile laboratory in 
which they will be able to carry out 


those dissections which require im¬ 
mediate action. The other animals will 
be flown to Moscow and dissected after 
either six days or 25 days, so that infor¬ 
mation on the rate of normalisation to 
environmental gravity can be obtained. 

An additional two groups of animals 
of the same type will be kept in 
Moscow. One group of these identical 
animals will be left in their cages and 
fed a normal diet, whilst the other 
group will be housed in an identical 
spacecraft on the ground and will be 
subjected to the same vibration and 
acceleration forces as the animals in the 
travelling spacecraft at launch and re¬ 
entry. 

This will help to ensure that the 
differences found between the animals 
are due to the time spent in conditions 
of weightlessness. 

Brian Dance, 
England. 


Aust. solar cell 
is 18% efficient 

A new method of solar cell construc¬ 
tion being developed at the University 
of New South Wales has resulted in ef¬ 
ficiencies of more than 18%. The pro¬ 
ject, led by Professor Lou Davies and Dr 
Martin Green, uses a simple metal- 
insulator-semiconductor (MIS) system 
to replace the rectifying p-n junction 
used in conventional cells. 

The aim of the project is to produce 
cheaper cells with an efficiency of 
about 20%. The theoretical limit for a 
silicon device is about 22%. 

Research is also under way to learn 
how to make MIS cells from a lower 
grade of silicon to further reduce the 
cost of manufacture. 

The project is supported by the 
Australian Research Grants Scheme and 
has received about $170,000 since work 
started in 1975. 


An electric car 
says GM ... but 
no date given 

Giant US vehicle manufacturer 
General Motors has released details of 
its advanced work on two types of 
battery — zinc/nickel-oxide and 
lithium/iron sulphide. The company 
said that a life of 150 charge-discharge 
cycles had been achieved using the- 
zinc/nickel-oxide type. 

GM also revealed that it was working 
on a small electric car based on the new 
nickel-zinc batteries. This vehicle 
would have a range of 160km, a top 
speed of 80km/hr and a battery life of 
50,000km, figures which imply that GM 
has been able to achieve a battery life 
of 300 charge-discharge cycles rather 
than the 150 mentioned in the press 
release. 


Business Briefs: 

Soanar Electronics Pty Ltd has expanded the range of Raytheon ICs 
stocked by its head office and interstate branches. Types currently held in 
stock include: 4136 (quad 741), 4558 (dual wideband op. amp), 4156 (quad 
op. amp) 4151 (V/F converter), 4194 and 4195 (variable and fixed dual 
tracking voltage regulators), 1488 and 1489 (line receivers), and the 555 
timer 1C. Many other specialised types are also available. 

Soanar has also recently been appointed Australian distributor-for the 
Thermalloy Incorporated product range. Thermalloy (USA) manufactures a 
wide range of heatsinks and associated products for plastic and metal- 
cased transistors and ICs. Enquiries to Soanar Electronics Pty Ltd, 31-32 
Lexton Rd, Box Hill, Victoria 3128. 

Amalgamated Wireless (Australasia) Ltd has reported a record $9.27 
million profit for the 1978/79 financial year — up $2.5 million on the previous 
year’s result. The company says that it is currently negotiating an investment 
in a computer company in California in order to gain technical expertise, and 
to guarantee a source of supply of computer components. 

Plans for the construction of a new semiconductor wafer fabrication plant 
in Vancouver, Washington, have been announced by National Semiconduc¬ 
tor Corporation. Company officials expect the 18,600 sq metre facility to be 
operational by 1981 and to employ around 2000 people by 1984. National 
Semiconductor presently employs more than 33,000 people worldwide. 
Consolidated net sales for fiscal 1979 were $US719.7 million. 

Royston Electronics Pty Ltd, specialists in soldering and soldering tools, 
will be conducting a course on high reliability hand soldering from February 
4-8th. Venue for the course is Unit 15, 59 Moxon Rd, Punchbowl, NSW 2196; 
cost will be $300. Prospective students should contact Colin Casey on (02) 
709 5293. 

Microwave Developments has moved into new premises at 6 Netley Rd, 
Mount Barker, SA 5251 (telephone 08 388 1092). The product range will 
continue to be the recently introduced Microwave Education Kit Type HSK 
(featured in our November, 1979 issue), and the established range of UHF 
Reversible Wattmeters. All orders should now be sent to the above address. 
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STAR TREK 

the motion picture 

"Star Trek", the TV series, began before man walked on the Moon and has at¬ 
tracted an enormous worldwide following. Now there's "Star Trek — the 
Motion Picture", a lavish $20 million science fantasy from Paramount Pic¬ 
tures. It is the story of a 23rd century intergalactic battle between the Starship 
"Enterprise" and a powerful alien force speeding to Earth at "warp seven" 
speed. 

Leonard Nimoy (Mr Spock) and 
DeForest Kelley (Dr "Bones" McCoy). 

Newcomers to the cast include 
Stephen Collins as Executive Officer 
Wifliard Decker and Persis Khambatta 
as the exotically beautiful and sensuous 
Ilia from the planet Delta Four. Most of 
the action takes place 
where the intruder is 
although some scenes 01 
are shown in a sequence 
century San Francisco. 

Micnelson's task, shared with art 
director Leon Harris and a staff of 17 ex¬ 
pert draftsmen, illustrators and graphics 
designers, included the designing of an 
expanded, updated and more 
sophisticated "Enterprise". Sets for the 
spacecraft, some depicting parts of it 
never before shown, combined with 
other imaginative sets to fill 10 huge 
soundstages at the Paramount Studios 
in Hollywood. 

Among these were a futuristic San 
Francisco tram station, an orbital 
drydock above the city, a Federation 
monitor station far out in space, a 
remarkable space office complex, the 
interior of a Klingon cruiser, the 
mysterious enemy, and numerous 
spacecraft. 

"The problem was to show an era so 
far in the future, and yet stay ahead of 
today's technology," Michelson says. 
"We could let our imaginations run 
wild. But, producer Gene Roddenberry 
and director Robert Wise insisted that 
whatever we designed and built must 
be completely believable to audiences. 
They also insisted that we use materials, 
furnishings, whatever, that didn't look 
like anything known today. 

"It was a helluva challenge!" 

What it meant was that everything for 
the film "Star Trek — The Motion Pic- 


in the galaxy 
confronted, 
n planet Earth 
involving 23rd 


"We had what we thought were 
some really outlandish ideas of the way 
things would be 300 years from now. 
Then I sent out these ideas to the Jet 
Propulsion Laboratory and our ideas 
seemed old fashioned. They have 
amazing things, like a computer that 
can draw and paipt and do anything. It 
really shook me up." 

Thus does Harold Michelson, veteran 
production designer for "Star Trek — 
The Motion Picture", describe the 
challenge of Paramount's new multi- 
million-dollar space adventure. 

The setting for the Gene 
Roddenberry production is the 23rd 


century. Three powerful Klingon 
cruisers, patrolling their own territory, 
are suddenly confronted by an un¬ 
known and awesome intruder. One by 
one, the Klingon spaceships are 
destroyed, and the alien intruder 
assumes a direct heading for Earth! 

The Starship "Enterprise", complete¬ 
ly refurbished since its last mission and 
re-fitted with the latest weaponry, is 
rushed back into service from orDital 
drydock to meet the alien threat. So too 
are all its leading officers, which 
resulted in a reunion for the entire 
original "Star Trek" cast headed by 
William Shatner (Captain Kirk), 



Science officer Mr Spock at his station on the Star Ship " Enterprise ". 
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The crew of the ",Enterprise " crowd onto the recreation deck to be briefed on their perilious mission. 



ture", from set construction to fur¬ 
niture to props and various gadgets and 
instruments, had to be designed and 
made from scratch. There was no store 
or warehouse where Michelson and his 
crew could buy finished products. Nor 
were there any old sets stored away at 
Paramount that could be utilised. 

The most familiar set to "Star Trek" 
fans is the circular bridge of the "Enter¬ 
prise", with science, communications, 
security and other stations spaced 
around its perimeter. From his seat near 
the centre, Captain Kirk (Shatner) gives 
his commands. 

"We know this set had to be 
recognisable, otherwise those fans 
wouldn't accept it," Michelson 
declares. "Yet, we also knew we had to 
give it the look of a big motion picture, 
the quality and detail it couldn't have 
within the limitations of television." 

In the event, the bridge was built up 
from a number of sections, welded 
together so that filming could take 
place from inside the set. A ceiling, 
adapted from the end of a jet engine, 
was added, together with instruments 
and lighting that allowed crew The alien invader, hurtling towards Earth at "warp seven" speed. 
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JOHN F. ROSE 

COMPUTER SERVICES PTY LTD 


STOCK 

CLEARANCE SALE 

North Star Z80 CPU Board. 

Cromemco Z80 CPU Board. 

Vector Graphics Z80 CPU . 

Matrox ALT 256 Graphics Board. 

Micromation Doubler Disk Controller with 

CP/M . 

Dynabyte Video Board 80 x 24 . 

Mountain Hardware 100,000 day real time 

clock . 

Solid State Music Video Board 64 x 16 .... 
Jade 8k Static Ram Board (runs at 4Mhz) .. 

Vector Graphic 48k Ram Board 4Mhz. 

Micropolis Disk Controller. 

Cromemco D+7a. 

Cromemco Eprom Card 8k. 

Cromemco Eprom Card 16k. 

Box (10) 8in d/d Disks . 

Digital Systems 2d disk controller with S-100 

interface and CP/M. 

Shugart 8in SA800 drives. 

Digital Systems 4 Shugart drives mounted in 2 
cases with power supplies and Disk Controller 

(double density) cabling and CP/M. 

Hazeltine 1510 terminal. 

Vector Graphics MZ system with VG Terminal 

and word management. 

Diablo 1345WP daisywheel printer with cut 

sheet feeder. 

Diablo model 2300 dot matrix printer. 

30 AMP power supply for S-100 22 slot board 

and 8in drives. 

Sorcerer 32k with S-100 exp interface, 1 

Megabyte of 8in disk storage, CP/M . 

8251 Usarts. 

21L02 Rams. 

N8T26. 

6502 CPU. 

2513 CHR GEN ... 

44 PIN Edge Connector.. 

S-100 Edge Connector. 

Encoded Keyboard (GRI). 

Unencoded Keyboard. 

8080a CPU. 

8275 Terminal on a chip. 


$250.00 

$450.00 

$250.00 

$450.00 

$570.00 

$350.00 

$300.00 

$83.00 

$175.00 

$715.00 

$360.00 

$280.00 

$220.00 

$300.00 

$65.00 

$700.00 

$500.00 


$1900.00 

$1500.00 


$3500.00 

$3000.00 

$400.00 

$4900.00 

$4.50 

$0.90 

$1.30 

$8.00 

$4.50 

$2.70 

$4.20 

$60.00 

$46.00 

$9.00 

$55.00 


NDK S-2000 Printer supplied as shown_ 

Mostek Z80 Programming manual. 

Basic Programming Library Vols 1-8. 

XITAN Codasyl Database with Fortran IV disk 

runs on Z80a CP/M system. 

(US price $2000.00) 

Vector Graphics Word Management System . 

Durst Processor 8 x 10 . 

Negative washing tank. 

Timber Computer Cases for S-100 system and 

drives. 

Z1+ S-100 computer Z80a, 64k, 1 /0, 2 Shugart 
8in disk drives (1 Megabyte) with CP/M . . . 
Ontel 48k Word processor with twin Shugart 
disks 1345 Diablo Daisywheel and stand .... 

Diablo Cut Sheet Feeder. 

Computer 3 x Micropolis 5in drives 
(1 megabyte), 48k Ram, Z80a, 1/0, 

Vector Graphics Terminal, CP/M . 

Graphics Bureau service Colour, plotting, full 
software with operator. 


$3500.00 

$ 8 . 00 ; 

$ 120.00 


$480.00 
$658.00 *1 
$ 20.00 

$ 100.00 

$7300.00 j/ 

$14,200.00' ; 
$1620.00 

$6400.00 I 
$40.00/hr 


A full range ofCP/M based software is stocked. Send 3 x 20c stamps for our catalogues or ring 439 1220for further information. 
The above prices are valid for 30 days or as tong as stock lasts. First come first served. 

Prices include sales tax but exclude freight. Terms are COD. 


SHOWROOM: 33-35 Atchison Street, 

St Leonards 2065 NSW. 
TELEPHONE: (02) 439 1220 


POSTAL: PO Box 745, 

Crows Nest 2065. 
TELEX: AA27901. 


We have a limited amount of stock at 
discount prices on a “first in first serve basis” 
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Star Trek: defending Earth from the aliens 




Above: Star Planet Command air tram — part of a futuristic San Francisco tram sta¬ 
tion. Right: Mr Spock prepares to venture outside the ",Enterprise" for a "walk" in 
space. 


members to be lit individually. All of 
the spaceship's interiors, including the 
bridge, engineering deck, medical cen¬ 
tre and transporter room were built 
life-size, so that audiences could ex¬ 
amine the intricate sections of the giant 
craft. 

According to Paramount Pictures: 
“The 'Enterprise' is a veritable floating 
city, a dazzling space machine bursting 
through the galaxy at a speed 218 times 
that of light. It is 947 feet long and 417 
feet wide — more than three times 
larger than a football field". 

What's that? 218 times the speed of 
light? . . . whatever happened to Albert 
Einstein and his theory that nothing can 
travel faster than the speed of light? 

It seems that the spaceship “Enter¬ 
prise" gets around this limitation by us¬ 
ing an old-science-fiction device: war¬ 
ping space to form a connection 


through “superspace", thus making its 
own little universe outside our normal 
spacetime! It's all made possible by the 
"Enterprise's" matter/antimatter an¬ 
nihilation propulsion system, says 
Paramount. 

The instruments and graphics at each 
of the stations, and throughout the 
“Enterprise", were meticulously 
designed. Everything had to work, ana 
each cast member was required to 
learn how to use the complex in¬ 
struments on the panels and to know 
the coding of the various flashing lights, 
signals and screens. 

The way in which the computer 
graphics displays were made visible on 
the many bridge console screens was 
simple, yet ingenious. First, the displays 
were designed and programmed on a 
microcomputer system, then filmed 
directly off the screen of the monitor as 


they ran. The resulting 8mm and 16mm 
film loops were then rear projected 
onto the various console screens on the 
bridge of the starship. 

According to Michelson, the outside 
of the bridge, the part not seen by the 
audiences, was almost as interesting as 
the interior. It was covered with hun¬ 
dred of kilometres of wire for the in¬ 
struments, panels, lights, and other 
special effects equipment. The 
suggested length of wire used? ... 
around 650km! 

Designing the chairs on the bridge, 
particularly that used by Captain Kirk, 
was another imaginative achievement. 
They were shaped to the human spinal 
column. 

"They have radiating nerve endings, 
giving the impression that there is 
something magical in the chairs that 
would massage or relieve any pain," 
Michelson explains. "After all, 300 years 
from now, you could have a 
remarkable chair. 

"During combat, the arms fold in a 
clasp around the person like an 
automobile seat belt. The back rest 
would pop up and completely encircle 
and secure the person. We installed 
motors to make the arms clamp down." 

In addition to the various sets, the 
special effects men also had to come up 
with an array of futuristic technical 
gadgetry. Included here were such 
items as phasor guns, photon 


Left: Captain Kirk and Spock look in as 
Ilia, the new navigator of the ", Enter¬ 
prise", undergoes a full body scan in Dr 
McCoy's sick-bay. 
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Star Trek: a $20 million science fantasy 


torpedoes, wrist communicators, space 
suits, and various shuttle craft. Among 
the groups furnishing advice on the 
film was the National Aeronautics and 
Space Administration (NASA). 

Then there was a monumental task of 
designing and manufacturing more 
than 700 costumes. Among these were 
the new uniforms for the "Enterprise" 
crew and the native robes and gowns of 
the many aliens created for scenes in 
the film. Special costumes were created 
for the inhabitants of far-flung worlds: 
Vulcans, Deltans, Klingons, Rigellians, 
Andorians, Acturians, Betelgeusians, 
Saurians, and others. 

Michelson has this to say about some 
of the other sets that will be familiar to 
fans of the "Star Trek" TV series in "Star 
Trek — The Motion Picture": 

"We believe they'll all be 
recognisable, yet fans will also be aware 
of the changes and I think will approve 
of them. 

"The transporter room, we decided, 
should give viewers the feeling they are 
inside a fantastic machine. After all, the 
idea of transporting people by breaking 
them into molecules ana sending them 
off someplace is fantastic. We got rid of 
some of the earlier gaudy colours. 
Between the transporter, which is vir¬ 
tually unchanged, and the console 
where the Transporter Chief is station¬ 
ed behind glass, we covered the entire 
floor with vacuum-moulded pipes and 
wires, and covered that with see- 
through grating. 

"The engine room is greatly expand¬ 
ed. We wanted a feeling of tremendous 
power, but not with tne colouring of 
fire as we would get today. So we went 
to different shades of blue going to 
white. The vertical core, now two and a 
half stories high, and the horizontal 
part of the engine, appearing to go off 
into infinity, were all newly designed 
and made of plexiglass. To make room 
for the horizontaf section, we broke 
through the end of the set and, using 
forced perspective, gave the ex¬ 
aggerated impression of its length. 

"The Sickbay, very hospital-white, 
has its specially-designed beds built on 
one post to appear floating. The beds 
.were made of fibreglass, and wired for 
lighting. Monitors behind each 
measure the temperature, blood 
pressure, etc, of the patient." 

The medical quarters start with 
McCoy's office and laboratory, and 
continue with the examining room. The 
latter features a transparent table con¬ 
taining a skeleton of the human body. 
It gives an eerie feeling, particularly 
when the Deltan Ilia (Persis Khambatta) 
is examined on it and a laser beam 
traces her body on a screen above the 
bed. 

Among new sets conceived for the 
film was the three-story tall Recreation 


Executive Officer Williard Decker and Ilia with an early "Voyager" spaceship. 


Ilia, Decker, Kirk and Spock on the bridge of the Star Ship " Enterprise ". 


Deck, where more than 300 players 
represent much of the previously un¬ 
seen 431-person crew of the "Enter- 

C rise" in a scene when Captain Kirk 
riefs them on the dangerous mission 
ahead. 

"We decided to place it in the saucer 
of the ship, facing the rear," Michelson 
explains. "Thus, we could have big win¬ 
dows at one end to look out on other 
parts of the craft and, by a huge, 
painted backing, show the orbital dock 
holding the Enterprise during its refit¬ 
ting. In this way, viewers can tell where 
we are and get an idea of the space 
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beyond. 

"It meant cuffing holes in the wing of 
the 'Enterprise' model to make the ex¬ 
terior match this interior set." 

We'll let Paramount Pictures have the 
final say: "For the hundreds of artisans 
involved — actors, technicians/produc¬ 
tion co-ordinators — 'Star Trek — The 
Motion Picture' has meant three years 
of bringing to cinematic life that which 
has never before been seen on the 
screen. The goal: to dazzle the senses, 
to make the visions soar, to make possi¬ 
ble that journey to the second star to 
the right". 3 























































see footnote 


When choosing a cassette deck ... 

WHICH FEATURES 

Do I really need? 

The cassette-deck market is getting to be a jungle in which all sorts 
of technical fauna roam, screaming their characteristic cries — 

“metalready,” “sen-dust,” “peak-hold”, and so on — in 
cacophonous chorus. Even the veteran stalker of such game may 
become bewildered; the neophyte sorely needs a guide. And, 
herewith, we present the kind of assistance that would seem to be 

appropriate to the situation. by ROBERT LONG* 


Let’s begin with a feature whose cries are particularly stri¬ 
dent (and often misleading) at present: the level indicator. 
Signal evaluation is critical to the process of getting the best 
possible recording, and there is wide divergency in the sort 
of information that different types of indicators will give you. 
Meters are the “classic” provision, and even they diverge a 
good deal. 


VU OR AVERAGING METERS: If a deck claims “pro¬ 
fessional VU meters”, be cautious about the phrase. What’s 
good for the professional doesn’t necessarily serve amateur 
interests, and not all so-called VU meters really are; they will 
be averaging meters, though not necessarily with the 
carefully defined “ballistics” of true VU design. By definition, 
an averaging meter will not read instantaneous peaks, 
which must be allowed for in evaluating their indications. 

Typical practice might put their "OVU” indication about 
6dB below the actual midrange overload point of the tape on 
the theory that instantaneous peaks may run about 6dB 
higher than the averages shown by the meter. On signals 
that have been compressed, as are many FM broadcasts, 
the actual peak-to-average ratio may be much lower; on live 
music they usually run to 10dB or more. Thus if you slavishly 
follow the indications of an averaging meter — even a good 
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one — you can be wasting some of the tape’s dynamic 
range in recording from FM while getting distorted tran¬ 
sients on Aunt Jennifer’s piano playing! 

LEOs, PEAK READING METERS: For amateur purposes, 
I’m convinced that peak readings are more useful. Some 
decks with averaging meters also include a peak-reading 
LED (or a pair-one for each channel) that fires near the tape- 
overload point. This is a help, though it requires you to 
watch two indicators — the meters for general program 
level (and/or any test tones used in setup), the LED(s) for 
peaks and transients. So-called peak-reading meters sub¬ 
stantially combine both functions. Their meter-drive circuits 
“hold onto” maximum instantaneous values long enough for 
you to read them; that is, they are driven quickly to the peak 
value and then eased back down so that the needle action 
isn’t too swift to be visible. 


•Robert Long is Audio-Video Editor of “High Fidelity" magazine. 
The article has been reproduced by arrangement. 

LEAD ILLUSTRATION: We took a fancy to this line drawing, which 
was issued by Technics, when publicising their then-new bar-graph 
level indicators. We deleted the brand name purely to avoid any 
suggestion of partiality. 
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Level meters or LEDs? — bar graphs — range & frequency 


‘BAR GRAPH” LEVEL INDICATORS: The latest en¬ 
thusiasm among deck designers is for liquid-crystal, 
fluorescent, or other displays — including rows of LEDs — 
of the type often called “bar-graph” level indicators. Usually 
they’re arranged in two horizontal stripes so that the left 
channel is represented immediately above the right. You 
really can see both at once with this scheme, whereas you 
can’t with the typical dual-meter setup. 

In many, the portion of the “bar” that extends beyond the 
“zero” indication lights up in red or otherwise calls attention 
to itself when the signal exceeds the reference level, so the 
warning can be glimpsed even out of the corner of your eye. 
Some can be set to retain the highest value reached — 
either for a short time or until you reset the indicator 
manually — so that in copying a record or tape you can easi¬ 
ly determine what the maximum level on it is and how you 
should adjust your deck to accommodate it. 

All this is to the good, but bar-graph indicators can have 
drawbacks. Some, for example, are too sparsely calibrated 
in the critical OdB range, where their discrete indications 
should be no more than IdB apart. Don't be fooled by what 
appear to be separate elements in the bar, dividing it into 1- 
or Vi-dB steps; they may light by twos or threes and hence 
only resolve steps as wide as 3dB in this range. Also look at 
the way the display “pulls back” when the signal is removed. 
If the bar suddenly disappears — or even retracts very 
quickly toward the left — it will be very difficult to read signal 
values in swiftly changing dynamics. Look for a display that 
jumps over to its full indication but returns rather sluggishly 
to lower readings. And look for one that does not require 
concentrated watching to catch the moments when it ad¬ 
vances into the over-zero range. 

RANGE OF INDICATION: Whether the signal indicators are 
bar graphs, LED displays, or conventional meters, check the 
calibration range. Some go down to only -20 or so, giving 
you no useful measure of what’s happening in low-level 
signals. I prefer being able to read values to about -40. If you 


do much live recording, this ability can be important, since 
signals that still don’t read on the indicators are down near 
the noise and would profit from gain riding. On the other 
end, useful calibration to at least +6 (again, preferably in 
IdB steps) is desirable, since the headroom of cassette 
tapes is being improved all the time and, without matching 
headroom in the meters, you can’t make best use of the 
tapes. 

EFFECT OF FREQUENCY ON METERING: Even so, there 
is the question of the spectral demands the music places on 
the overload curve of the tape. No tape will accommodate as 
high a level at 8kHz as it will at 800Hz — nor should it, con¬ 
sidering the typical spectral distribution of energy in music, 
which is what the tape/recorder system is engineered for. 
This means, however, that abnormally high energy levels 
toward the frequency extremes can overload the tape even 
when the indicator says that the music shouldn’t. 

Some deck manufacturers meter the signal after it has 
received its recording equalisation (pre-emphasis) and con¬ 
sequently come much closer to telling you how signal levels 
relate to the overload curve even when their spectral dis¬ 
tribution is a typical. Another approach (first adopted by 
JVC) is to give you, in effect, a simplified real-time spectrum 
analyser that will read separate frequency bands in¬ 
dependently to help you judge signal demands relative to 
tape capability. To make full use of these sophisticated ap¬ 
proaches, you must have a fairly detailed understanding of 
how a particular tape’s capability relates to the display 
device at hand. This may be a bit much for many amateur 
recordists to assimilate, and for them a good peak-reading, 
pre-equalisation meter’s straightforwardness is hard to 
beat. 

HEAD MATERIALS: A great deal of fuss has been made 
over head materials, particularly since the announcement of 
the metal-particle tapes, which make extra demands on 
head design. Cases can be made for the superiority of this 



as 

decks 

features a 3-head system, with record 
and playback heads sharing the one 
tiny, but carefully shielded housing. It 
provides four settings for bias and four 
for equalisation, including provision for 
metal tape, with calibration facilities 
built in. The transport system uses twin 
capstans, level is indicated by a multi¬ 
colour bar-graph and controls are 
feather touch. (Sony Aust. Pty Ltd, 453 
Kent St, Sydney, 2000). 


Nakamichi broke new ground with 
their model 680, which has provision 
for metal tape but is also capable of 
operating at half-speed. (See our 
September issue, page 41). In addition, 
it has provision for Dolby noise reduc¬ 
tion as well as the new High Com II 
anti-noise system foreshadowed by 
Robert Long. Other aspects of the 
design are equally modern. (Convoy 
International Pty Ltd, 4 Dowling St, 
Woolloomooloo, NSW 2011). 
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How many heads and in what form? One capstan or two? 



The A-3500 deck (below) 
marketed by Dick Smith Elec¬ 
tronics is of modest design 
but sells at a modest price: 
$159. It features normal tape 
control facilities, three bias 
and equalisation settings, 
mic. and line input, and 
phone jack. In a recent 
review by Louis Challis/ETI, it 
was rated as unusually good 
for the price. 


Technics are justifably proud of their RS-M85 deck, 
which features a quartz-locked direct drive capstan 
motor to give a very low wow and flutter figure of 
0.035%. A second motor is used for reel drive. The 
deck also features 1C logic for feather-touch control, 
SX (Sendust Extra) R/P head, fluorescent bar-graph 
level indicators, and a response to 18kHz, with Cr02 
and FeCr tape. (National Panasonic Aust. Pty Ltd, 57 
Anzac Pde, Kensington 2033). 



or that head material or design in this or that respect; we 
prefer to approach the question on a “black box” basis, ex¬ 
amining results rather than means. If, for example, per¬ 
malloy heads are to be chosen over ferrite for their superior 
saturation headroom, the headroom of the electronics must 
be comparable; superior head performance means nothing 
if the limiting factor is elsewhere in the total system. 

TWO HEADS v« THREE: More important to practical opera¬ 
tion (and sometimes to performance) is the type and place¬ 
ment of the heads. There is a lot to be said for the conven¬ 
tional two-head design In which a combination record/play 
head occupies the centre opening in the cassette shell, op¬ 
posite its pressure pad. Response of the best designs is 
very good, and they avoid the mechanical complications 
that characterise three-head design. Some designers feel, 
however, that the extra high-frequency performance that 
can be eked out of a separate playback head is worth cop¬ 
ing with the complications. And of course you cannot have 
simultaneous recording and playback off the tape — the so- 
called monitoring capability — without separate heads or 
head elements. 

TWO HEADS IN ONE HOUSING: Some monitoring decks 
employ, in effect, two heads in a single housing, located in 
the same shell window occupied by the combination head. 
Thus much of the mechanical simplicity is retained and 
combined with the tailored gap widths (wider for recording 
than for playback) of separate heads. The two-in-one heads 
don’t allow you to cue up a tape to the precise spot where 
you want to begin recording — a capability that’s available 
only with an integral R/P head and important only if you 
want to do tight "electronic editing” via the pause control. 
Two-in-one heads also tend to suffer more from the so- 
called contour effect (otherwise known as “head bumps") 
that introduce some response roughness into the bass and 
lower midrange. And if the shielding between the recording 
and playback elements is not very efficient, some of the 
recording signal can induce output at the playback head; 
while the sonic results may be a bit odd during tape 
monitoring, the leakage does not affect either the recording 
or subsequent playback of it. 
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SEPARATE RECORD AND PLAY HEADS: Some three- 
head decks use completely separate recording and 
playback heads. They may be placed so close together that 
(like the two-in-one designs) they can share the cassette 
pressure pad in the central opening. Sometimes one head 
or the other is moved to another shell opening. This allows 
more leeway in design (for instance, to increase the size of 
the playback head for minimum contour effect), but it also 
puts a premium on tape tensioning for good tape contact on 
the head that is away from the pressure pad. And it allows 
more opportunity for the tape to wiggle and skew between 
the two heads, changing its effective azimuth. This is why 
some three-head decks have a user-adjustable recording- 
head azimuth — to give you recordings that, whatever skew 
tendency a particular cassette may have, will match the 
azimuth of the factory-set (and prerecorded-tape- 
compatible) playback head. 


TWO CAPSTANS FOR TWO REASONS: A closed-loop 
double-capstan drive is one way to control tape tension. The 
closed loop can, in fact, increase performance (especially in 
the left channel, which lies at the edge of the tape and 
therefore is subject to greater mechanical vagaries than the 
right) in any deck. 

Double capstans can be used for another purpose, 
however: bidirectional drive, in which they are not used 
simultaneously for closed-loop control of tape motion. The 
ability to reverse drive direction, which is often coupled with 
automatic reverse or continuous play, has obvious practical 
advantages for hands-off continuity. But be warned that, 
even if you use leaderless tapes, there will be some break 
between cassette sides and that, if you rely on the auto 
reverse during the recording to get uninterrupted music, the 
hiatus may fall more awkwardly than if you had made the 
side-switch manually at an intelligently chosen moment. 
And bidirectional systems tend to be more complex (and 
therefore more expensive and, potentially, trouble-prone) 
than unidirectional ones. 

ONE, TWO OR THREE MOTORS?: A great deal has been 
written about the virtues of two motors (one driving the tape 
via the capstan, the other to wind the cassette hubs) over 














3-head system. 
Metal tape. 


Yet only $599 EEp. 


The new Sony Stereo Cassette 
Deck TC-K75 offers an 
astonishing number of new 
techniques and features: 

□ Three-head system. 

□ Two motor, closed-loop 
dual-capstan drive system. 

□ Metal tape compatibility. 

□ Microcomputer control and 
feather-touch switches. 

□ LED Peak Programme Meter. 

□ Bias and record level 
calibration systems. 


□ Dolby* NR. 

Many more new features make 
theTC-K75 one of the best 
stereo cassette decks that 
Sony has ever produced. 
Convenience is exceptionally high. 
Performance is at the limits 
of today's technology. 

TC-K75 specifications: 

Frequency response: 30 Hz to 18000 HZ ±3 dB 
(NAB, Fe-Cr, METAL), Signal to noise ratio: 

60 dB (NAB Fe-Cr, Dolby" off peak level). 

Wow and flutter: 0.04% weighted rms, 

Harmonic distortion: 0.8% (Fe-Cr). 



SONY 


ifcDolby is a registered trademark of Dolby Laboratories. 










Noel Summerville tapes 
Australia's top music on 
AMPEX... naturally. 

At Paradise Studios in Sydney, recording engineer Noel 
Summerville puts original music down on the tape that gives it all back: 
Ampex Grand Master! He’s a professional. 

Like recording pros the world over, Noel tapes on Ampex Grand 
Master, naturally. 

The same professional quality is available to you in open reel and 
cassette formats from leading hi-fi stores. 

If it’s worth taping, it’s worth Ampex. 


AMPEX 


AMPEX AUSTRALIA PTY. LIMITED 

4 Carlotta Street, Artarmon, N.S.W. 2064. (02) 439 4077 
21 Terra Cotta Dr., Blackburn, Vic. 3130. (03) 877 6222 


AMPX 0026 





How many speeds? — Coping with bias and equalisation 


one that must do all the work via a series of belts and pulleys 
and clutches. Some decks use a third motor, whether for a 
special purpose (eg, the “logic cam” motor on the 
Nakamichi 582) or to give each hub its own. 

Similarly, there are conflicting claims about direct 
capstan drive systems — with or without servo controls — 
and how they compare to the conventional belts. Here 
again, the proof of the drive system (including any special 
antiwow inertial design) is in the using and/or the measur¬ 
ing. Fine results can be achieved with fairly old-fashioned 
technology; the newest wrinkle doesn’t guarantee the best 
performance. You’re best advised to buy by the specs 
and/or test results. 

ONE, TWO OR THREE SPEEDS?: Until recently, all 
available cassette equipment ran at a single speed: 
4.8cm/sec. Then BIC (followed by others) announced that it 
would sell a two-speed deck offering 9.5cm/sec as well. 
Recently Marantz unveiled prototypes of a whole new line 
that included 4.8 and 9.5cm/sec in the home decks, 4.8 and 
2.4cm/sec in some portables. At least three companies 
appear to be experimenting with 2.4cm/sec as a serious 
medium (with premium tapes) for home recording, so high- 
quality three-speed home decks may well be announced in 
the near future. Obviously 4.8cm/sec is an indispensible 
speed: The whole format, including tape formulations, has 
been engineered for it. 

Suffice it to say here that the higher speed offers a perfor¬ 
mance edge (arguably even with medium-priced tapes and 
in comparison to 4.8cm/sec used with the most expensive) 
but at the price of half the playing times per cassette side. 
The slowest speed obviously will entail some compromises 
— particularly in high-frequency response and distortion — 
but, with careful deck design and choice of tapes, the 
tradeoffs may be so minor that you can still get good results 
with average-quality signals. And there are advantages: 
lower tape cost than with 4.8cm/sec (depending on how 
much more “premium” the tape must be for acceptable 
results at the lower speed), less print-through (if what would 


have been recorded on a C-90 is recorded on the thicker- 
based C-45 equivalent), and double playing times (for the 
same cassette length used at both speeds). 

EQUALISATION AND BIAS SWITCHING: Some decks 
have separate playback equalisation switches; some com¬ 
bine EQ with bias in a Tape switch; some use automatic sen¬ 
sors to set equalisation. The trouble with the latter is that 
ferrichromes and the early chrome cassettes (all of which 
normally are used with the 70-microsecond playback 
equalisation) don’t have the sensor well needed for 
automatic switching. Now the same thing is happening with 
metal-particle cassettes: Early samples are without this well 
(or another that has been proposed for automatic bias ad¬ 
justment), which may be required by future automatic¬ 
switching metal-tape decks. So the knowledgeable recor¬ 
dist who tends to jump into new cassette areas quickly will 
prefer separate manual EQ switching for greatest leeway in 
working with what eventually may prove to be standard 
shells, while the casual recordist who moves in only after the 
dust has cleared may be better off with the automatic 
feature so he doesn't have to think about switch settings. 

This statement also applies to basic bias adjustments, 
which are handled (during recording only, of course) 
automatically by those decks having the sensors. But a wide 
range of bias settings is needed if you are to make best 
possible use of the many available tape types and brands. 
And there is the related question of recording equalisation, 
which may not be the same for tapes that require the same 
playback equalisation and must be accommodated 
somewhere in the bias/EQ adjustment scheme. 

So the more limited the scheme, the more limited the tape 
options or the more imperfect the performance if the tape is 
not chosen widely to match the options available. This is not 
altogether bad, especially for the casual or novice recordist; 
it is a good idea to seek out and stay with brands that give 
good results with the deck. 

ADJUSTABLE AND AUTOMATIC BIAS: The advanced 
recordist will want to try every "improved” tape as it comes 
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Tandy have a range of about five 
cassette decks, from an economy 
model at $169.95 to the Realistic SCT- 
3000 pictured at left and priced at 
$629.95. Tandy describe it as "Our finest 
ever". An interesting feature is the 
provision of two complete Dolby 
systems which, in conjunction with the 
three-head design, permits thru-Dolby 
monitoring while recording. Adjust¬ 
ment facilities are inbuilt for Dolby and 
bias level. Details from any Tandy store. 


BIC is one of the few brands which 
currently offer two speeds: 4.8cm/sec 
and double speed. There are three 
models, the T1 (least expensive), the T2 
and the top-of-the-line T3, as pictured, 
right. It has three heads, two motors, 
and peak indicating meters calibrated 
from -40dB to +5dB, plus many other 
features. Guaranteed response is to 
19kHz (+,-3dB) at 4.8cm/sec, and to 
22kHz at double speed. For details of 
the BIC range: Quality Hi-Fi, 400 Kent 
St, Sydney, 2000. Phone (03) 29 1005. 
















More about bias-setting Dolby levels — types of tape 



along. And he will know that excellent results can be ob¬ 
tained from less-than-premium tapes (as long as they are 
housed in shells of high mechanical quality) with correct 
adjustment. 

In general, the best sonic quality per dollar comes from 
the better (but not best) ferric group. Since it is in this group 
that bias requirements vary most and, in some cases, re¬ 
quire the most exact adjustment for good results, some 
decks offer continuously variable bias settings only for 
ferries. In other decks, the bias knob affects all tape 
settings, which allows you to control more tapes but is more 
likely to require readjustment each time you switch from a 
tape in one group to one in another. A few decks allow you 
to adjust bias independently for each group — the ideal 
arrangement. In my opinion, for the advanced recordist. 
Some decks give you “tuners" for recording equalisation 
instead of bias current, with much the same effect because 
of the intimate relationship between the two parameters. 

Either way, home setup for ideal adjustment is not as easy 
as it sounds; while good results can be achieved with the 
single (high) frequency available in the test oscillators 
provided in such decks, very flat response can be assured 
only with more elaborate means, such as sweep tones, 
spectrum analysis, or even careful aural analysis via a three- 
head monitoring system. 

TAPE SENSITIVITY & DOLBY: Since the Dolby noise- 
reduction circuit is standard in the cassette format and is 
level-sensitive, best results with it require some adjustment 
for differences in sensitivity between one tape and another. 
The simplest decks include sensitivity compensation in their 
basic tape switching — which, again, puts a premium on 
sticking with tapes that you know. Others offer what are 
variously called Dolby Tracking or Calibration or Recording- 


Characteristic of their basic philosophy, Bang and Olufsen's 
Beocord 1900 combines a low profile design with a 
minimum of fuss for the user with Fe/Cr switching, counter, 
memory offVon and Dolby off/on. Rated response is to 
15kHz (DIN), S/N ratio 56dB (DIN, chrome) and 64dB with 
Dolby. Wow and flutter is +,-0.15%. R/P head is Sendust 
and the twin meters are peak reading, just prior to the 
record head. (The CRD Group Pty Ltd, 698 Burke Rd, 
Camberwell, Vic 3124. Phone 03 82 1256). 


Level adjustments that are user-accessible. And, again, the 
novice probably is best advised to go with the simpler 
scheme on the theory that whatever can be adjusted can in¬ 
advertently be left misadjusted. Where user adjustments 
are provided, I recommend separate adjustments for each 
tape type (so that you don’t have to use them each time you 
switch from ferric to chrome) unless you’re the sort of 
perfectionist who will tweak every control before beginning 
every recording. 

FOR WHAT KINDS OF TAPE?: In a sense (and although 
they are relatively insensitive to minor misadjustments of 
bias), the existence of metal-particle tapes makes all these 
tuning adjustments all the more important since it’s not en¬ 
tirely clear just what direction the metal tapes may take. 
Metal tape does offer a performance increment to the 
medium, but it’s too early to tell how many recordists will be 
willing to pay the price for that improvement, how far (if at 
all) prices can be brought down in the future, whether still 
greater improvements can be realised with metal (or other) 
pigments — in short, whether metal tape is the wave of the 
future or the fad of the present. 

Today, the advanced recordist probably will covet the 
capability, but the casual recordist will approach the 
relatively expensive decks capable of recording on metal 
tape with caution, since he will be hard put to tell the 
difference between it and the chromes. The ability to record 
on this group (many of which are ferricobalts, rather than 
chromium dioxides, of course) is surely a must for any high 
fidelity deck. So is a ferric (normal, standard, low noise, or 
whatever) setting, in my view — both because of the good 
cost/performance ratio of the medium-priced ferries and 
because the best ferries usually deliver very fine perfor¬ 
mance indeed despite the higher noise levels implied by 
their 120-microsecond play-back equalisation. Some decks 
also can get excellent performance with ferrichromes, 
though we generally have found them the least satisfactory 
tape group on the decks we have tested. 


FROM THE CASSETTE PIONEER 


Philips, pioneers of the compact cassette, could 
scarcely have anticipated how popular the format 
would become — and how far the concept would 
stray from their original standards. Their own 
N5391 deck provides for ferric, chromium and 
metal tape, with Dolby noise reduction and an in¬ 
built MPX filter for taping off-air FM. Inputs are 
for mic and line and the output level is variable. 
Metering is by means of peak reading fluorescent 
bar-graphs. Quoted response for metal tape is to 
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... the long term reliable 


N501 Multimeter 
The executive 
choice! 

• Measurements similar to 
a VTVM can be taken as 
the N501 has a constant 
IMfl input impedance on 
the ACV ranges. 

• Widespread coverage of 
the principal measure¬ 
ments is available as the 
N501 has AC + DC Volts 
to !.2kV, AC and DC 
Amps to 12 Amps and 6 
resistance ranges to 200 
Mfis. 

• Attractive, 9mm thick 
walnut sideboards help 
protect the multimeter 
from accidental damage. 


multimeter. 



U-60D 

UNIVERSAL 

MULTITESTER 

• 44fiA movement-quality 
performance, diode 
protected 

• Stable ACV measurement 
- solid-state rectifier & 
enlarged frequency 
coverage. 

• Linear scale characteristic 
-common scale reading for 
DCVanq ACV 

• Semiconductor test 
-simultaneous reading 
of load current & voltage 
withfl 

• Temperature measurement 
of -30 # C to +150°C with 
extra probe 



PDM500C 
INSULATION TESTER 

■ Easy push button 
operation. 

■ Large easily read scale. 

■ No wearing parts 
transistorized for long 
trouble-free life). 

■ One-man operation-no 
handle to crank. 

Specifications 
Rated Voltage 500V. 
Resistance 100 Megohm. 
Effective scale reading: 
0.1-100-200 Megohm. 
Continuity Scale: 0-100 
ohms. 

Including vinyl-leather case 
with lead pouch, shoulder 
strap and insulated test 
leads. 


T-55THD Multimeter 
(T- 5 5 D c/w optional 
temperature probe) 

The latest lightweight 
with heavyweight 
features! 
• Adds a temperature 
capability (-50°C to 200°C) 
to the newest thin- 
dimension multimeter. 
Lets you measure the 
temperature of industrial 
and commercial appliances 
or individual component 
heat. 

• Offers a multi-role 
multimeter to cover normal 
requirements plus AC 
Amps, battery test, LED 
test and temperature 
selections. 


460- ED 
MULTITESTER 
THE BEST BUY IN 
MULTIMETERS 

100,000 ohms per volt 
with ± 2% accuracy for DC 
ranges with only 10 
microamperes loss at full 
scale. H.F. current blocking 
when making DC 
measurements. 

• 10/iA movement- 
lOOkfi /V. varistor 
protected 

• Polarity reversal 
switch-negative 
measurements 

• Equalising transformer- 
common shunts & jacks for 
1.2A& 12A DC/AC 



BX-505 
MULTITESTER 

• Fast-response, 24uA 
movement-fuse & diode 
protected with high 
resolution factor 
(0.4fiA/scale division) 

• Revised scale marking- 
intermediate readings 
readily determined 

• Polarity reversal 
switching-negative 
measurements 

• Series capacitor terminal 
(OUTPUT+I-AF output 
level check 

RANGES: AC&DCVto 
1.2kV (30kVDC with 
optional probe). AC & DCA 
to 12 amps 


WARBURTON FRANK) 


• ADELAIDE 356-7333 • BRISBANE 52-7255 • HOBART 23-1841 

• MELBOURNE 699-4999 • PERTH 277-7000 • SYDNEY 648-1711 

• AUCKLAND N.Z. 77-0924 • WELLINGTON N.Z. 698-272 
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If you're really serious 
about ( ' - 

finding 
OOLD•• 


These boohs 
tell all! 

METAL DETECTING 
\ IN AUSTRALIA 

io can join the ranks of the rich - just 
I go out and dig up some gold! This book 
tells you how. 


THIS THE ULTIMATE? 

THE DICK SMITH/D TEX SCANNER 1 

r/)T n rtikjnvn ★ twin search coils 

1rUL,MJ fMHMJMLn + GROUND REJECTION 

There are a lot of detectors around, but ★ DUAL MODS FULL 

Chec^the'^eatures^out'-^Vnd'then'the ^ RANGED//CRIMINATION 

price. It is far and away the best value ★ ADJUSTABLE 

SENSITIVITY 
r MADE IN USA 
EXCLUSIVELY FOR DICK! 



Terms available tc 
1 approved applicants - 
or use your Bankcard! 



THE AUSTRALIAN 
GOLDFINDER 

Just released - this up-to-the-minute 
reference book shows you the latest 
way to make a fortune - 
with a metal detector. 

How to use them, 
what to look for,* 


WHERE TO BUY YOUR DETECTOR: 

Sumner Electronics 95 Mitchell St Bendigo, Vic. 

Peter Brown. 9 Ooveton St Nth, Ballarat. Vic. 

Stevens Electronics. 42 Victoria St Mackay. Old 
Ascom Electronics. 66 Hartley St. Alice Springs. NT. 

W D Leslie. 375 Raymond St. Sale. Vic. 

Elektron 2000. 144 Brown Rd. Broadmeadow. Newcastl 
Hitel Hi Fi,145 Queen St. St Marys NSW 
Altronics. 105 Stirling St. Perth, WA 
Tropical TV, 249 Fulham Rd. Vincent. Old. 

Tableland Radio Service, 47 Tolga Rd. Atherton. Old. 
Nambour Electronics, Shop 4. Lowan House. Ann St. 

Nambour. Qld. 

Hutchessons Communications, 5 Elizabeth St. 

{AND OF COURSE FROM: Mt Gambier SA y 


HUGE PRICE/TECHNOLOGY 
BREAKTHROUGH! 


TRACKER T-R 


Other discriminator type detectors 
sell on the Australian market for 
300 to $480.00 - look at this 



This system uses a microprocessor circuit 
which replaces all the conventional 
complicated knobs - so it is very simple to 
use. It is NOT a ‘toy’ type detector with a 
BFO circuit: it is a true T-R (transmit- 
receive) type with highly sophisticated 
circuitry. 

YES! A FULL TRANSMIT/ 

RECEIVE FOR LESS THAN $300.00!!!!^ 


DICK SMITH ELECTRONICS 


CHULLORA. Phone 642 8922 
GORE HILL. Phone439 5311 
PARRAMATTA Phone 683 1133 


96-98 Gledstone Street FYSHWICK. Phone 80 4* 

399 Lonsdele Street, MELBOURNE. Phone 67 98 

656 Bridge Rood, RICHMOND. Phone 428 16 _ 

QLD 166 Logon Road. BURANDA. Phone 391 6233 | 

“ * 203 Wright Street. ADELAIDE. Phone 212 

414 Williem Street. PERTH. Phone 328 6944 I 


(Saturday: 9am till 1i 
BRISBANE Half hour 
ANY TERMS OFFERED 
APPROVED APPLICAN1 
RE SELLERS OF DICK 
PRODUCTS IN MOST 
























Noise reduction systems — taping from FM — mics, phones 


HARMAN/KARDON MODEL HK3500 

"Musical accuracy" is the claimed bbjective of Harman/Kar- 
don, marketers of this HK3500 cassette deck. It uses a dual 
structure permalloy head for record and play functions, 
separate capstan motor, 46dB-range meters, double Dolby 
circuitry, 3-position bias and eq. switches, and many other 
features. Performance figures are excellent. (Harman Aust, 
Pty Ltd, 271 Brookvale Rd, NSW 2100. Tel. 02 939 2922) 


NOISE REDUCTION SYSTEMS: The Dolby circuit may be 
said to have created the high fidelity cassette deck by chop¬ 
ping 10dB out of inherent tape hiss, and it is required for 
playback of quality prerecorded tapes. 

JVCs ANRS system can also be used for the purpose, 
since it matches Dolby within close tolerances; in addition, 
JVC offers what it calls Super ANRS, via a separate switch 
position that allows somewhat higher recording levels 
without undue high-frequency distortion. 

Teac, among others, has investigated the DBX system as 
an alternative to Dolby B. While DBX offers greater noise 
reduction and may be preferrable for live recording, it is 
incompatible with Dolby tapes — whether prerecorded or in 
existing libraries. 

The most sophisticated noise-reduction system yet 
proposed for cassettes appears to be one developed by 
Telefunken (and evidently, adapted by others) from its 
professional equipment. Nakamichi have adopted their own 
variant of it, with a claimed improvement in S/N ratio of 
20dB, but how many others will follow suit remains to be 
seen. 

TAPING DOLBY-FM BROADCASTS: Some Dolby decks 
have switches that allow Dolby-encoded signals (from FM or 
other tapes) to be recorded as is, without decoding and re¬ 
encoding to make the new Dolby tape. The switch usually 
allows you to listen (without recording) to Dolby broadcasts 
— simply decoding the signal on its way through the deck, 
with or without the required broadcast de-emphasis 
change. If your receiver or tuner has a 75/25-microsecond 
de-emphasis switch, you won’t need it in your deck’s Dolby- 
FM feature; otherwise you will, or you will have to add an 
outboard EQ switch. If your purpose is to record Dolby-FM 
broadcasts and you can decode the signal before it reaches 
your deck, you probably are better off taking that tack, since 
it will restore control over your recording level (which is fix¬ 
ed with the Dolby-FM/copy feature) for best possible 
results. 

If you intend to copy Dolby open reels, you had better 
have cassettes with extraordinary headroom plus a lot of 
luck, since open-reel peaks can easily go more than 10dB 
above Dolby reference level and cassette tapes usually can 
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manage no more than about 5dB in the midrange and much 
less in the highs before overload sets in. Decoding and re¬ 
coding are strongly advised. 

FM-STEREO “MPX” FILTERS: Dolby Laboratories licenses 
its noise-reduction circuit to deck manufacturers on the ex¬ 
press condition that a filter be included to prevent the 19kHz 
stereo (multiplex) FM pilot from arriving at the encoder in 
sufficient quantity to inhibit correct operation even though 
few quality tuners or receivers have anything like that much 
pilot in their output signals. The less expensive decks comp¬ 
ly by building in fixed 19kHz filters; the more expensive ones 
usually allow you to switch out the filter for the most extend¬ 
ed possible high-frequency response. There seldom is 
much audible difference, but sometimes (particularly on 
midpriced decks) the high-frequency performance is 
cleaner with the filter in, because it inhibits inter-modulation 
“birdies” even when no pilot is present. In such decks, 
you’re better off using the filter. 

MICROPHONE & HEADPHONE FACILITIES: If you do live 
recording, you may want mike/line mixing so that, for exam¬ 
ple, you can sing along with a prerecorded accompaniment. 
But if a deck you admire otherwise doesn’t have it, you 
always can add it via an outboard mixer. You should have a 
headphone level control, however, since it implies an extra 
stage of amplification before the headphone jack to drive 
the phones loud enough to override ambient sound — a 
necessity if you’re to sit anywhere near the sound source 
and still evaluate the signals you’re recording. But it’s not a 
common feature, and you may have to use a separate 
amplifier if you want to do serious monitoring during live 
recording. Many decks do have overall output level con¬ 
trols; even at their maximum, they may not drive 
headphones really loud and seldom could be considered a 
necessity, but they help to tailor signal levels from the deck 
to those delivered by other components in the stereo 
system. 


AIWA MODEL AD-M700 

AIWA claims to be the first company to 
have exploited the hifi/stereo potential 
of the compact cassette. They're still 
doing it very well, as evidenced by this 
new model, with full 3-head facilities 
and double Dolby circuitry. Particular 
attention is paid to the bias and eq. 
requirements of all tapes, including 
metal; also to level metering with a 
52dB range. (AIWA Aust Pty Ltd, 14 
Gertrude St, Arndiffe, NSW 2205. Tel 02 
597 2388). 
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Home 



connectors — metal cable clamps — nylon flat 
washers — butyrate cable clamps — round 
fibre spacers — quick disconnect devices — 
knife type quick disconnects — snap plugs — 
nylon speedy tys.® A wide variety of 
connector packages and designer kits and 
tooling switches and much more. 

Ex. stock 


Silicon 

Electronics range of electronic hardware now 
available in Australia for the professional and 
hobbyist. Nearly everything you need. 


Solderless terminals — solder lugs, snap 
button hole plugs — solder lugs (locking type) 
— rubber bumpers — vinyl grommets — wire 


silic©N vAlUy 

Silicon Valley Mail Order: PO Box 898, Crows Nest 2065, N.S.W., Australia. Telephone: (02) 439 4655. Telex: AA 22846. 


Sydney: 23 Chandos Street, St. Leonards. Melbourne: 208 Whitehorse Road, Blackburn. Adelaide- 170 Sturt Street Adelaide 

Telephone: (02) 439 2965. Telephone: (03)877 5311. Telephone: (08) 51 4080. ' 


Brisbane: 22 Ross Street, Newstead. 380 Bridge Road, Richmond 

Telephone: (07) 52 1339. Telephone: (03)429 4780. 


Auckland: 7-9 Kirk Street, Grey Lynn. 
Telephone: 76 1169. 
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A round-up of other facilities — a final word of advice 


MUTE, FADE, PAUSE FACILITIES: A nice detail of some 
recent decks, especially for off-the-air recordists, is the 
recording mute, which can be cut in at the end of your recor¬ 
ding to leave a patch of silence before you press Pause and 
get ready to record the next selection. Sometimes the Mute 
is integrated with the Pause. As an alternative, some decks 
offer a fade feature so that, even if you don’t hit Pause at the 
precise instant between the end of the music and the begin¬ 
ning of an announcement (an instant that may be filled with 
applause on a live broadcast anyway), you still will get a 
graceful sequence. Some fades can be used on previous 
recordings to sponge away unwanted material at the end. 

But the most important feature for graceful beginnings 
and endings of your recordings is the almost universal 
Pause. If it will start and stop instantly without leaving aural 
clues (pops, silence, wows, or whatever) to its use, it is a tool 
by which you actually can edit music, even in the middle of a 
phrase, in copying from disc or tape. A slow-acting pause, 
which may take as much as a second or two to get up to 
speed, still is very useful in editing between selections or 
other program elements where there are breathing spaces 
to stop and start in. If the Pause has a built-in undefeatable 
mute, it usually is not better than regular start-and-stop 
operation for editing; if it leaves audible noise (such as a 
pop) on the tape, it may be worse. 


SEARCH & CUE, MEMORIES, ETC: Sometimes the Pause 
or other controls combine with the fast-wind modes to allow 
partial audibility of the program on the fast-moving tapes as 
a genuine aid to locating the spot you want. A few decks 
have microprocessor-controlled systems that hunt for, and 
stop at, the spaces between selections, usually with a 
programming control of some sort. This kind of deck may 
also have a display that reads out actual playing times in¬ 
stead of the arbitrary numbers that appear on the much 
more common “turns counters”. But such counters can be 
fitted with “memory” systems that will stop the tape 
(sometimes in Rewind only, sometimes in Fast Forward as 
well) when the zero reading is reached, and some memory 
rewinds can be switched to recommence Play automatically 
when this happens, while some others will automatically do 
so unless you also press Pause during the rewind. All of 
these features can be conveniences, though their impor¬ 
tance depends largely on the sort of uses to which you 
regularly put a cassette deck. 

SOLENOID, TIMERS, REMOTE CONTROL: The main 
transport controls can be mechanical levers (which are 
cheaper) or switches — often capacitative contact switches 
— that control solenoids, which do the real work (and are 
more elegant of feel). While some differences in practical 
behaviour are implied, careful design can imbue either with 
most of the virtues of the other, so neither has a pre-emptive 
advantage. 

Solenoid controls make it easier for the designer to fit the 
deck with automatic-timer operation so you can use it as an 
alarm clock, record FM programs when you’re away from 
home, and so on — a useful feature for many recordists. 
And they’re almost obligatory for full-function remote 
operation, whether via an umbilically connected control unit 
or via one of the cordless accessories (infrared, ultrasonic, 
etc) that seem to be growing in popularity. 

Hands-on (or, rather, eyes-on) recordists who feel lost if 
they don’t know exactly what the meters are doing may con¬ 
sider such remote controls virtually useless (unless they 
want to tape their own performances); armchair recordists 
may consider a remote a godsend. 



Although promoted as a medium-price deck, Pioneer’s CT- 
F750 provides auto reverse, settings for four types of tape 
(incl. metal), record mute, separate line/aux level controls, 
and bar-graph level indicators switchable for peak or 
average reading. (Details from Pioneer Electronics Aust Pty 
Ltd, 178-184 Boundary Rd, Braeside Vic 3195. Tel. 03 90 9011). 

SEE ALSO: 

The JVC KD-A8 reviewed on page 36 
The TEAC A-430 reviewed on page 39 

LIMITERS AND ALC: If you make recordings of yourself — 
or any other live source whose levels are subject to changes 
that you may not be able to correct for at the deck — you 
should consider some sort of automatic level control, which 
may be called an ALC or a limiter without any particular 
regard for the technical difference between the two. A true 
limiter severely compresses all signals above its operating 
threshold, so that they never have a chance to reach the 
tape’s overload level, but leaves lower levels unaltered. The 
result can be very mushy climaxes unless the levels are so 
cannily preset that you don’t really need the limiter anyway. 
An ALC, as I would define it, quickly reduces overall gain 
whenever signal levels threaten overload and then slowly 
creeps them back up until they are once more bumped 
down by a new peak. The effect generally is much more 
natural, though widely varying signal levels can cause audi¬ 
ble fluctuations in any constant background noise as the 
gain goes up and down. The only real way to tell what a 
feature of this sort does, however, is to try it. 

SPEED CONTROL: And if you do live recording, you may 
be interested in one last feature: a pitch adjustment. It will 
allow you to record one part with the assurance that you can 
always tune it to whatever instrument may subsequently 
play along with it, even if the deck's transport speed is sub¬ 
ject to variation with line voltage. The control also will let you 
correct (within reason) recordings made on off-speed por¬ 
tables. But be sure the deck gives you some way of getting 
back to correct speed when you want to. 


SUMMING UP: Obviously a great deal ot tne trick in buying 
features is to be realistic (and honest, which isn’t always so 
easy) about what you will need and really use — about why 
you really want the deck in the first place. Don't be afraid to 
admit it if you’re in love with a brand name or an array of 
switches; until you do, you’re in danger of buying the wrong 
deck for the wrong reason. On the other hand, "It would be 
nice to have” is poor motivation by comparison with “I’ll be 
able to hear the difference.” So sort out your priorities 
carefully; your money and your years of enjoyment or disap¬ 
pointment are at stake. 
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NEW ZEALAND HAS 
LOTS GOING FOR IT 

. . . but no FM/multiplex! 


With FM/stereo rapidly becoming just part of the 
everyday scene in Australian broadcasting, we 
may need to be reminded that it isn’t that way in 
New Zealand. Hifi enthusiasts over there are still 
pouding on the doors of Parliament, waiting in 
vain for some kind of positive response. 



You ve always been keen on stereo reproduction!" 


Amongst those whose fists have been 
bloodied into pulp by pounding on the 
panels is reader Keith Macdonald of 
Silverstream, New Zealand. We must be 
careful about the surname, because our 
inadvertant use of the alternative (?) 
form "McD" in recent correspondence 
evoked the comment "You sassenachs 
were never very good at spelling Scots 
names!" 

One must, of course, deplore the in¬ 
troduction of racism into these 
columns. Those of us whose veins are 
not filled with tartan-checkered 
highland blood are ... sassenachs! 

But when it comes to putting 
hammer to ribbon, K. Macd. is no dour 
Scot. In stating his point of view about 
the needs of New Zealand listeners and 
the attitude of New Zealand 
authorities, he would have had no trou¬ 
ble to fully occupy the "Forum" pages 
in any given issue and to carry right on 
through "HiFi Topics" to "Letters To 
The Editor", at the back. 

But, in response to our sassenach 
plea "Come orf it mate", he managed 
to condense his thoughts into the 
epistle which appeared last month un¬ 
der "Letters to the Editor". There's a 
good chance that you will have read it. 

I have in front of me a yet further 
letter presumably intended for 
"Forum" but very similar in content to 
the one just published. Rather than 
print it all again, let me quote or 
paraphrase sufficient from it to recap¬ 
ture the theme: 
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We have entered a new decade and 
New Zealand still does not have an 
FM/stereo service. Because of Govern¬ 
ment involvement in broadcasting, we 
are unlikely to have one in the next five 
years. Yet estimates have put the 
number of FM receivers in the country 
as high as 300,000. 

Aggravating the problem is the fact 
that the Government Department en¬ 
trusted with administration of the fre¬ 
quency spectrum (the NZ Post Office) 
has allocated all but 4MFIz of the inter¬ 
national FM/stereo band for two-way 
radio. This now serves as an excuse, in¬ 
hibiting either Government or private 
initiative, even though the Post Office 
admitted in 1969 that 4MHz would be 
adequate for a "pilot" service. 

They also use the excuse of "no 
public demand". Seemingly, it is up to 
the public, who do not understand FM, 
to convince the authorities as to the 
merits of the system! Yet it is the same 
public which is being deprived of 
cultural broadcasts to make room for 
sport, particularly during the summer 
months. 

For sure, there is a financial crisis but 
private operators are prepared to get 
on with the job. Alas, if private enter¬ 
prise made it look too simple, the 
Government might "lose face"! 

In discussing the Australian "go 
ahead" at the time, you suggested that 
it might strengthen the case in for 
FM/stereo in New Zealand. 

No such luck! 

1980 


As will be apparent to those of us 
who have been around for a while, the 
sentiments, the arguments and the 
frustrations expressed by Keith Mac¬ 
donald mirror what was being said in 
Australia a few years back. The stage 
was larger, the cast was more diverse, 
but the lines were much the same! 

There was loud complaint about the 
inadequacy of AM transmissions in an 
era when so many Australians had 
demonstrated their interest in hifi- 
stereo by purchasing systems, records 
and tapes in huge numbers. 

There was the oft-repeated scenario 
of all these people plus many others, 
listening contentedly to the new big, 
wide, off-air stereo sound, free from 
noise and interference. 

The Government of the day didn't 
enjoy this very much; it posed too 
many potential problems, much as it 
still does in New Zealand. Its proper 
place was in the "too hard" basket. 

The multiplicity of privately owned 
AM stations weren't too keen about it 
either; it posed a potential threat, over 
and above the then devastating com¬ 
petition from television. 

We might still have been back where 
New Zealand still is, had the matter 
remained one of polite debate and for¬ 
mal application to be processed 
through departments to Government, 
in the fullness of time. 

But the K. Macd's of Australia manag¬ 
ed to translate FM from a case to a 
cause, which was fortuitously taken up 




















by a new government, anxious to be 
seen to be up and doing. The Govern¬ 
ment listened to those who were doing 
all the stirring and commissioned an in¬ 
quiry by an acknowledged expert 
whose findings were, to many 
observers, predictable! 

Since then, the wheels of govern¬ 
ment have been grinding away slowly, 
with ABC, Public and Educational FM 
stations emerging at various times and 
places, along with a sprinkling of new 
AM stations. As it happens, the licences 
for the first wave of commercial FM 
broadcasters have just been issued, 
with an on-air target date of mid-year. 

One can hardly say, however, that it 
has all happened as part of some 
precise and detailed plan. 

A changed philosophy it undoubted¬ 
ly is, based on receptiveness and flex¬ 
ibility rather than the rigid refusal. For 
that we must be grateful. But who gets 
frequencies, where, when and what 
for, is still subject to the pragmatics of 
channel availability and the good old 
stir-and-lobby technique! 

If these observations find a parallel 
across the Tasman, the clear implication 
is that the champions of FM/stereo are 
not going to get very far by presenting 
logical articles to tea-drinking 
bureaucrats, or even by writing long, 
formal letters to the press. What they 
need are some headlines to grab public 
attention and somebody in Parliament 
to take up their cause — for whatever 
reason. 

What about a Brisbane style street 
march? Or a Sydney style picket line? 
Or a Melbourne style wharf fracas? Or 
a square full of Perth style cockies to 
pelt a politician? 

Or an Adelaide art happening? 

THAT’S AN IDEA! 

Maybe New Zealand needs a change 
of Government. Australia could easily 
spare a planeload or two of out-of- 
work ocker politicians. They'd pick up 
headlines anywhere! 

But, in the meantime, Keith Macd. 
would be shocked by the way his cause 
celebre has receded from public atten¬ 
tion in Australia. To be sure, the FM in¬ 
quiry has rated a few headlines in re¬ 
cent months but the headlines are not 
about FM — the technology. They're 
about personalities who are seeking the 
licences, about tactics, about involve¬ 
ment of the media, about target 
audiences, attitudes of tribunal 
members, and so on. 

FM, AM or any other "M" is largely 
incidental. 

The most recent survey has indicated 
a total rating figure of 2.4% for the 
three FM/stereo stations operating for 
the survey period in the Sydney area. 
This, despite another estimate which 
put the availability of FM facilities at 
between 75% and 80% of all homes in 
the Sydney and Melbourne listening 
areas: facilities from full-scale hifi to 
cheapie portables. 


Can you afford not 
to know about 
microprocessors? 


Six years ago, microprocessors and microcomputers were little more than 
dreams in the minds of research engineers and science fiction writers. Now 
they are changing the whole face of electronics. The change is happening 
so fast that overseas it is being called an explosion, a revolution. What are 
these new devices, and why are they having such a dramatic impact? 
Whether you're a professional or a hobbyist, you really need to know. 


This book will help you find out 
what the revolution is all about: 

GETTING INTO 
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Available from "Electronics Australia", 57 Regent St, Sydney. 
PRICE $4.50 OR by mail order from "Electronics Australia", 
PO Box 163, Beaconsfield 2014. PRICE $5.10. 
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We've made a name 
for being ahead in reliability, 
user-designed features and economy. 

But thafs just the start! 


1. Reliability. 

Since 1954 we’ve built our reputa¬ 
tion on equipment that keeps on 
functioning under a wide range 
of extreme operating conditions. 
We do this by only using com¬ 
ponents rated in excess of power 
requirements; by extensive pre¬ 
testing of designs and by rigid 
quality control at every stage 
of production. 

But there's more yet. 

LEADER offers you the biggest 
range of specialized gear for audio 
applications. Including audio 
generators, distortion meters, 
frequency counters, wow and 
flutter meters. 


2. User-design features. 

Compare our panel layouts with 
the others. You’ll see how every¬ 
thing falls to hand easily with 
LEADER. Note the colour coding. 
Experts call this “ergonomic 
design”. We think it’s just 
good sense. 



3. Economy. 

LEADER gear is as practical in its 
price structure as it is in all other 
departments. Check our prices. 
Check around. Dependability and 
value is precisely what makes 
us so popular with schools, 
laboratories and work shops. 


Model LBO-520. Adual trace oscilloscope 
with a 30MHz bandwidth a 5mV/cm sensi¬ 
tivity. Delay triggering and a 130mm, post 
acceleration, CRT produces a bright, 
sharp-display. Display offers chop, act, 
add and subtract, Chi, Ch2, also X-Y: 


When it comes to good test gear look to 
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Electronic Components and 

Equipment 869 George Street 

110 Tynte Street Sydney. 

North Adelaide. (02) 21 1 0816 

(08) 267 2246 

Custom Communicators 
International Communication System Shop 
Dale Street, 

Port Adelaide. 


Elektron 2000 
44 Brown Road 
Broadmeadow 
NEWCASTLE. 2292 
(049)691222 
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Parramatta Arcade. 

Church Street. 

Parramatta Ph 635 6399 (02) 436 2766 
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Vicom International Pty Lii 
339 Pacific Hwy. 

Crows Nest 


Fred Hoe & Sons 
246 Evans St, 
Salisbury North. 
(07) 2774311 


Western Australia 

Atkins Carlyle 
1-9 Milligan Street 
Perth. 

(09)321 0101 


329 7888 


VICOM International 
Pty. Limited 
68 Eastern Road. 
South Melbourne. 

Ph. 699 6700 











FORUM CONT: But no FM/multiplex 


The figure of 2.4% is up on an earlier 
estimate of 1.6% but as surveys go, it 
still represents a tiny 0.8% per FM sta¬ 
tion — and sufficient only to support 
them at a meagre level, at this stage in 
their history. 

What about receiving equipment? 

For the two classical music stations, 
the audience would undoubtedly be 
dedicated, be equipped with full 
stereo, and appreciative of the quality 
available from FM broadcasting. 

The remaining station has a middle of 
the road, adult format and an audience 
which is more likely, on average, to be 
using an AM/FM portable or car radio, 
in most cases mono. In terms of equip¬ 
ment, it is probably fairly close to the 
audience which will be attracted by the 
commercial stations due on air later this 
year. 

I imagine that much the same will 
apply to the audience for Sydney's 
fourth FM (Educational) station, which 
is now in operation. 

These remarks are made, not in any 
sense of criticism or mischief, but pure¬ 
ly to underscore the situation that exists 
in Sydney towards the close of 1979. 

The availability of FM/stereo broad¬ 
casts has not triggered a massive swing 
of quality-starved listeners to the 
sources of beautiful, wide, noise-free 
stereo music. Only a very small percen¬ 
tage have been lured to the FM band 
and maybe less than half of them have 
equipment which will show it to advan¬ 
tage. The remainder are attracted 
primarily by the program content — 
Sinatra, Sousa or Sibelius on a single 
small speaker! 


A reason why FM may not be "news" 
in Sydney could be that residents 
already have more than their share of 
radio and television, with about 13 AM 
stations and 4 TV stations, not counting 
signals from nearby country areas. 
What's a few more on the what-do-yer- 
call-it band? 

When the 33 applicants lined up for 
the capital city FM licences, each one 
knew beforehand that they would have 
to mount a massive publicity campaign 
to attract a viable audience away from 
AM — somewhere between five and 
10% per station. 

Looking over the successful 
applicants, one might even conclude 
that the Tribunal was influenced by 
their potential to generate publicity 
and to get the FM band moving. 

Indeed, the Tribunal is reportedly 
encouraging successful applicants to 
coordinate their launch in the various 
centres, in order to maximise the im¬ 
pact. Only the super-optimists in 
Australia see FM as an automatic, 
runaway success, whatever its status in 
America, Europe, Japan and elsewhere. 

What pays station bills is the 
audience they achieve right here in 
Australia or (Keith Macdonald hopes) 
right there in New Zealand. 

Getting an FM licence may be quite a 
battle, the rest of the war comes after 
that! 

Just to round this off, the letter below 
contains a different reaction to criticism 
of computers and supports my original 
contention in the July issue. If hassled, 
protest — but go to the top says K.L. 


iS PIHER 

TRIMMER 

POTENTIOMETERS 

SERIES PT 

PT 10 

# ft 

PT 10 h (2’5) PT 10 v 


PT 15 



PT 15Lv (15) PT 15Lh (2,5) 


THE FULLY ENCLOSED 
DESIGN OF PIHER PT 
SERIES POTS PROTECTS 
THE POTENTIOMETER 
FROM DUST AND 
INGRESS OF 
COLOPHONY. 

Piher Trimpots are available 
Interstate from :— 

• A.C.T. (062) 82 4995 

• ADELAIDE (08) 42 6655 

• BRISBANE (07)277 4311 

• MELBOURNE (03)277 0600 

• PERTH (09) 275 2377 

• NEWCASTLE (049)69 1625 

• WOLLONGONG (042) 29 1455 



ELECTRONIC 
DEVELOPMENT 
SALES PTY LTD 

92 CHANDOS STREET, 

ST LEONARDS, 

NSW 2065 

TELEPHONE: 438 2500 
TELEX: AA25963 


Dont remain silent: go to the top! 

Dear Sir: 

I refer to your article, "An Incredible Coincidence — or Something Else", 
page 32 November 1979 edition of "Electronics Australia". 

As a data processing manager I am very concerned about this and similar 
stories of "unfriendly ", or downright hostile, computer systems. 

While it is inevitible that computer systems will sometimes produce 
inaccurate output, adequate controls should be so designed into each 
system that errors are found before output is distributed. There are 
numerous techniques available for controlling data input, processing, files 
and output and these should be well known to every system designer. 

What can the man or woman in the street do when hassled by poorly 
designed systems? 

1. Call the company senior management (eg managing director, finance 
director, accounting manager). Give him or her the facts. He or she may 
be very pleased to receive such feedback from the public as it gives an 
opportunity to correct a situation that may be costing the company sales 
or other losses. 

2. If the response from senior management is negative, find out who are 
the company's auditors — and give them the facts. The auditors are 
responsible for certifying the organisation's books of account. They 
should be prepared to examine systems that repeatedly send inaccurate 
documents to the public. 

As these shortcomings in systems are overcome, maybe the general 
community will share in the benefits of computer based systems through 
receiving faster, more efficient, more accurate and more courteous service. 
K.L. (Mount Pleasant, W.A.) 
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j Hi Fi Topics 


WE TURN BACK THE CLOCK WITH A 
PIONEER IN FERRITE TECHNOLOGY 


An interesting facet of hifi history was highlighted recently with the 
visit to Australia of Dr Takeshi Takei, a notable pioneer in the field 
of ferrite materials. Over lunch at Sydney’s Woolshed restaurant, 
Dr Takei turned the clock back to around 1930, when the main con¬ 
notation of iron oxide was — rust! 


by NEVILLE WILLIAMS 



Retired and in his eighties. Dr Takei, 
accompanied by his wife, was enjoying 
his first visit to Australia. His visiting 
card carries the endorsements 
"Professor Emeritus of Tokyo Institute 
of Technology" and "Professor 
Emeritus of Keio University". Not men¬ 
tioned is the fact that he has been — 
and still is — organising chairman of the 
International Conference on Ferrite 
(ICF), the next one being scheduled for 
Sept 30-Oct 3 next, in Kyoto, Japan. 

Significantly, the call for papers for 
this conference lists a dozen major 
aspects including, of course, "Magnetic 
recording media and head materials, 
inclusive of related materials such as 
fine metal particles and amorphous 
materials"! 

Behind Dr Takei's visit lies a lifetime 
devoted to research into ferrites — 
materials based on the oxides of iron 
but variously mixed, doped, processed, 
pressed, extruded, heat treated, 
sintered and so on, for a multitude of 
roles in electronics. 

Nowadays, most such applications 
are taken for granted, although some 
still manage to make the headlines — 
like last month's story on ferromagnetic 
fluids. 

Dr Takei himself is obviously in¬ 
trigued by novel — even way-out — 
roles for his beloved ferrites. Without 
going into a lot of detail (his English is 
better than my Japanese) he mentioned 
their use in steam generators to 
humidify homes, and as insoluble 
anodes for the cathodic protection of 
metals, or in electrolytic processes. 
They hold continuing promise as 
protective surface coatings and for use 
in the recovery of precious metals from 
waste. 


At a physiological level, Dr Takei 
mentioned the magnetic necklets and 
bracelets already being marketed by 
TDK as a method of alleviating some 
symptoms of arthritis. They work for 
some people, he says, but no one is yet 
sure why. 

Research is also continuing into the 


use of ferrites administered internally. 
They may emerge as a desirable sub¬ 
stitute for barium-sulphate for X-ray ex¬ 
amination procedures, and they offer 
the interesting possibility of being sub¬ 
ject to manipulation ana concentration 
by means of magnetic fields. 

All this is a long way from the situa- 


Major reorganisation at Convoy/TDK 

For several years, the two-buildings-in-one, in Dowling St 
Woolloomooloo, occupied by Convoy International has been the Australian 
outlet for a range of notable hifi products, including B&W loudspeakers, 
Nakamichi tape equipment and TDK tape. At one stage, an associated retail 
outlet offered a range of other brands and models, but this was discontinued 
so that the Company could concentrate on its prime role as a distributor. 

Convoy’s association with TDK had begun in 1970 and resulted in what 
was probably the first effective penetration by a Japanese tape into the 
Australian quality market. Recently, with an upsurge in sales in the audio 
market, and with video tapes also coming on strongly worldwide, TDK 
decided that the time had come to establish their own direct outlet for TDK 
products in Australia. 

In so doing, they chose to build on the nine-year-long association with 
Convoy. Mr Malcolm Goldfinch, founder and formerly Managing Director of 
that company, was invited to become a venture partner and Chairman of 
Directors of TDK (Australia) Pty Ltd — an appointment which he was happy 
to accept. 

The new company is operating from the same Convoy premises at 4 
Dowling St, Woolloomooloo, NSW, with a new telephone number 
(02) 358 2088. Managing Director is Akio (Alex) Akakura, formerly of TDK, 
Tokyo. He is resident in Sydney and hosted the recent visit by TDK’s pioneer 
consultant, Dr Takeshi Takei. 

Malcolm Goldfinch retains a personal link with Convoy International, as its 
Chairman, but has relinquished his role as Managing Director. That position 
is now held by Mr Alex Mclnnes, also a 50% shareholder. Mr Mclnnes, up till 
recently, was Managing Director of Lanray Industries Ltd. 

Mr Geoff Matthews, who started with Convoy in 1970 as an apprentice in 
electronics service, is now Sales Manager for Nakamichi and B&W hifi 
products. 

The Convoy-Electrosonic Audio Visual Products and Convention Centre 
is now managed by Mr Peter Worrall. 
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tion in the late twenties and I quote: 
"Until about the 1930s, the physicist 
viewed ferrites as ferromagnetic sub¬ 
stances; the chemist viewed them as a 
kind of ferric salt; and the mineralist as 
a kind of spinel crystal." 

It was around this time — 1927 — that 
Takeshi Takei graduated from the 
Faculty of Science (Chemistry) at 
Tohoku University, obtaining his Doc¬ 
tor of Science degree in 1932. In the 
meantime, he had taken a position of 
assistant professor, later professor, at 
the Tokyo Institute of Technology. 

But motivating his academic career 
was a dominating interest in ferrites 
and he made a vital contribution to 
worldwide research which, by about 
1935, had begun to move them from 
science labs into industry. 

What Dr Takei could not have known 
was that research of another kind was 
iri progress in Europe that would ul¬ 
timately have a large impact on his own 
future. 

In the late twenties, considerable 
attention was being focused on 
magnetic recording, with quite diverse 
objectives in view: Like recording 
speech over the telephone, or informa¬ 
tion for military use, or sound for mo¬ 
tion pictures, etc. Basic principles had 
been established, along with the use of 
DC and AC bias, but the medium was 
invariably steel wire or steel tape. 

However, a group of German 
engineers decided to concentrate on a 
magnetically sensitive coating applied 
to paper tape. Their first efforts were 
likened to a long, flexible "file", with 
coarse particles adding to the natural 
grain of the paper! 

BASF and other companies involved 
in the effort overcame one of the 
problems by substituting plastic tape 
for paper but the metallic iron particles 
posed much greater problems. In par¬ 
ticular, they were chemically unstable, 


ORTOFON TRIMS BACK 
THE MOVING MASS 


EVEN FURTHER 


Not prepared to let matters rest with 
their Concorde 30 series cartridges 
(September 79 issue, page 42), Or- 
tofon have gone a step further and 
produced an integrated cartridge and 
arm designed to plug directly into the 
SME series III or series HIS pickup 
assembly. It does away completely with 
the normal arm and headshell. 

Designated as the Ortofon/SME 30H 
Low Mass Integrated Pickup Cartridge 
and Carrying Arm, the unit has a total 
weight of 10.5 grams, which is less than 
many headshells alone. The effective 
moving mass is given as “a mere 4.5 
grams”. 

In association with a dynamic com¬ 
pliance of 35um/mN, it yields a system 
resonance of 13Hz, which is ideally 
placed between the lowest deliberate 
signal frequencies and the still lower 
frequencies where rumble, warp effects 
and acoustic feedback tend to concen¬ 
trate. Ortofon claim a particularly clean 
bass response, with the least possible 
interference from spurious very low 
frequency energy. 

These characteristics, aimed at op¬ 
timum performance in the bass region, 
have been complemented by a special 
stylus design, which provides an effec¬ 
tive tip mass of 0.35 milligrams. This 



has been achieved with a precision- 
ground natural diamond stylus and a 
very lightweight hardened aluminium 
cantilever. The assembly is enclosed in 
an annealed permalloy shield, which 
effectively excludes hum fields. 

Using what Ortofon describe as their 
“VMS” principle, the 30 series car¬ 
tridges are essentially of moving ar¬ 
mature “magnetic” design, which offer 
a nominal output of more than 3mV at 
1kHz (5cm/sec peak). They are 
therefore suitable for direct connection 
to a standard amplifier “phono” input. 
Frequency response is shown as vir¬ 
tually ruler-flat from 20Hz to above 
20kHz, except for a IdB bump at 
18kHz. 

Also pictured is the new Ortofon 
MC20 Mkll moving coil cartridge, which 
incorporates some of the forward look¬ 
ing technology pioneered in the 30 
series. It is a low output, unit cartridge 
requiring an appropriate transformer 
or pre-preamplifier. It offers a response 
which is virtually flat to 20kHz, but ex¬ 
tending into the 40kHz region. 

For further information on Ortofon 
cartridges: Harman Australia Pty Ltd, 
271 Harbour Rd, Brookvale, NSW 2100. 
Phone (02) 939 2922. 



Sanyo's new 3-in-1 model JXT6430K has an integrated tuner/amplifier providing 
AM/FM coverage with tuning meter, and 7 watts per channel into floor-standing 
speakers. It also accomodates a front loading cassette and a phono player with 
magnetic cartridge. Price is $479. (Sanyo Aust Pty Ltd, 225 Miller St, North Sydney) 


showing a strong tendency to oxidise 
into rust, and then to flake off. 

In an historic "can't-lick-em, join- 
'em" move, the decision was taken to 
coat the plastic tape with a magnetically 
sensitive oxide of iron. It worked and 
modern magnetic recording tape was 
born. 

BASF made history by recording an 
orchestral concert in the Ludwigshafen 
Town Hall, in November 1936, by the 
London Philharmonic Orchestra under 
Sir Thomas Beecham 

Amazingly, even though a British 
Orchestra was involved, the 
significance of the occasion appears to 
have been completely lost outside Ger¬ 
many. Perhaps it was the complete 
preoccupation elsewhere with disc 
technology. 

It is sufficient to say that, while others 
went on fiddling with magnetic wire 
recorders for voice applications, Ger¬ 
man engineers developed coated tape 
technology to radio broadcast stan¬ 
dards. It was re-discovered a decade 
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Professional Sound Systems 
Start With The Stanton 881S 



Stanton Magnetics presents the new 881S 
Professional Calibration Standard Cartridge. 
It’s the cartridge preferred by recording 
engineers worldwide and it assures a new 
standard for home audiophiles desiring the 
very best in recorded sound. 

Its patented, low mass Stereohedron^stvins 


Sole Australian Distributors: 

LEROYA INDUSTRIES cro 


tip makes possible the flawless reproduction 
of high velocity modulations present on 
today’s finest recordings. 

The Stanton 881S.. .where great sound begins. 

USTaNTon 

THE CHOICE OF THE PROFESSIONALS ~ 


stern Australia, 6007. Phone 81 
dney 2060. Phone 922 4037 



©1979 STANTON! 






Tape recording in the 30's 


The BLATTNERPHONE 


Dear Mr Williams, 

I refer to your article in the "Sydney Morning Herald" 
"Tape Technology Coes Back to Its Roots" (13/11/79, pi 9). 

I do not recall the paper tape you mentioned (circa 1930) 
but, in 1935, I worked for Marconi's in Chelmsford, UK, 
where we tested all the "Marconi-Stille" machines, known 
in the BBC as "Blattnerphones". 

These were the BBC's principal means of recording music 
for re-broadcasting and they provided a "fi" higher than any 
I have since experienced. The cost of this was heavy, 
however. 

A Blattnerphone was about the weight and size of an up¬ 
right piano. The solid steel tape was polished spring material 
of a special composition, made satisfactorily only by one 
Swedish company. It was very hard and very brittle. To my 
recollection, it was about 4mm wide and about 0.2m thick 
and was supplied on skeletal aluminium spools of about 
500mm diameter, and about 50mm thick at the hub. They 
weighed several kilograms when full of tape and played for 
about 20 minutes. 

The two spools sat on the front of the machine, as on a 
modern professional tape recorder and the tape was in¬ 
tricately threaded through capstans, pulleys, heads and 
peculiar loop reservoirs with glass front, through which the 
"can-of-worms" of tape loops could be seen writhing in a 
seemingly random pattern. 

Complex and powerful machinery spun the spools, sens¬ 
ed the loops and maintained accurate head speed. This must 
have been of the order of a metre per second, judging by 
the pile of tangled steel which appeared on the floor before 
the machine could be switched off, whenever the tape 
broke. Such catastrophies were accompanied by a sound, 
like the drawing of a thousand swords! 

The sound heads were cubical structures about 30mm each 
way, made of loaded ebonite, with inserts of elephant-tusk 
ivory. This was found to be the only insulating material 
available and capable of taking the rub of the steel tape 
without wearing out too fast. (Metallic rubbing parts 
produced both acoustic and electrical noise and were un¬ 
acceptable). 

In place of the modern high-reluctance narrow gap, used 
for writing signals, the Blatterphone used a low reluctance 
narrow gap, that is, a silicon steel knife edge at right angles 
to both the axis and the surface of the tape and pressed 
against the tape by light springs. There were two of these 
tiny knives in each head (each with its surrounding small coil 
of many turns of fine wire) on opposite sides of the tape but 



not directly opposite each other. 

With a large "stagger" between the two knives, the tape 
would have been magnetised longitudinally. However, a 
micrometer adjustment allowed the stagger to be made 
comparable with tape thickness, giving a top frequency of 
about 10kHz (as I recall) before the magnetisation began to 
tilt so far as to reduce the signal unacceptably. 

With clean tape and well adjusted heads, the quality and 
freedom from noise was superb. For the first time in my life I 
heard a piano sound like a piano when recorded and 
replayed. Clearly, the phase and amplitude roll-off at the 
top end of the frequency band, when the knives were op¬ 
timally adjusted, gave critically damped response to sharp- 
edged transients. 

A recorded sinewave tone, when replayed and displayed 
on that new-fangled gadget, the cathode-ray oscilloscope 
(yes, we had CROs in 1935) came though steadily, as from a 
tone generator. There were no signs of fuzz, dropouts, or 
amplitude waver, of even one cycle duration, such as still 
occur with oxide tape. Any perceptible signs of "wow" were 
grimly chased out of the system, even at the expense of re¬ 
machining the high-precision parts! 

If we are to consider metal tape coming back, the 
Blattnerphone, which was pretty certainly the world's first 
viable commercial tape recorder, needs to be mentioned 
along with any other system which might have been 
suggested at tbe time. V.T. (Drummoyne, NSW) 

Editor: The so-called metal tape which is currently the sub¬ 
ject of attention is not is all-metal ribbon, as used by the 
Blattnerphone. It has the normal kind of plastic base but is 
coated with microscopic particles of pure iron, rather than 
of a magnetic oxide. 


HIFI TOPICS — cont. 


later by invading American forces, to 
trigger a major post-war hifi revolution. 

Within a few years, a new worldwide 
industry had been born, involving a 
layer of finely divided magnetic oxide 
on millions of kilometres of recording 
tape. 

Not surprisingly, Dr Takei soon 
became involved in this new field. Dur¬ 
ing the war he had remained as a 
Professor at the Tokyo Institute of 
Technology and, while he later con¬ 
tinued on with his academic career, he 
became associated with TDK as a scien¬ 
tific consultant. 

The association has been maintained 


right through to the present and his 
visit to this country was hosted by the 
newly formed TDK (Australia) Pty Ltd. 

☆ ☆ ☆ 

BRITISH MERCHANDISING Pty Ltd 

have renewed an association which 
dates back to 1948 when they in¬ 
troduced what was claimed to be the 
first tape recorder on to the Australian 
market — a British made Ferrograph. 
One of those same recorders is still on 
display and operating in the Ferrograph 
showrooms. But things have changed. 

Some years ago, Alan Helliwell, 
formerly chief engineer and chief ex¬ 
ecutive of Ferrograph, left the company 
to form NEAL, with the intention of 


pioneering casette recorder manufac¬ 
turer in Britain. The venture prospered, 
to the point where it was able to 
purchase the Ferrograph company in 
October 1977. Now the combined 
operation, NEAL-FERROGRAPH is bas¬ 
ed in a modern factory at South Shields, 
Tyne and Wear, England, and is offering 
both cassette and open reel machines 
to suit a broad range of prospective 
users, right through to recording and 
broadcast studio operators. 

As an extension of this reorganisa¬ 
tion, Australian distribution of all NEAL 
and FERROGRAPH products will be 
handled by British Merchandising Pty 
Ltd (Mng Dir H. C. Long), Shaw House, 
49-51 York St, Sydney 2000. Phone 
(02) 291571. 
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Next Month 

Don’t miss our 
exciting Graphic 
Analyser/Peak Level 
Meter 


Anyone who has purchased or built a graphic 
equaliser will not want to miss our major contruc- 
tional article on a graphic analyser. A graphic 
analyser is absolutely essential if you are ever to 
make practical use of a graphic equaliser. Our 
Pfaymaster analyser matches any equaliser and has a 
built-in pink-noise generator and microphone 
preamplifier for monitoring loudspeaker and room 
response. 

When not in use as a graphic analyser, it doubles as a 
dynamic stereo display of amplifier power output or 
signal levels. All this is easy to build and uses just 13 
low cost ICs. An internal view of the prototype is 
shown below. 


PLUS MUCH MORE 

Next month will be really chock-full of feature ar¬ 
ticles, constructional articles, computers, hifi. 

Our planning tor thla Issue is well advanced but cir¬ 
cumstances may change the final content. However, we 
will make every attempt to Include the article men¬ 
tioned above. 


HIFI TOPICS — continued 



The new Technics SL-1600MK2 "quartz synthesiser direct- 
drive fully automatic turntable", features near- 
instantaneous start-up, h gh running torque and electronic 
braking for a quick stop. The front, soft-touch controls 
operate through a microcomputer, which also reacts to the 
size of record (if any) on the turntable, through infra-red 
sensing. Other features include a quartz-controlled 
stroboscope, pitch control, pop-up stylus illumination, and 
a double suspension system intended to provide a high 
degree of acoustic isolation for turntable and arm. Perfor¬ 
mance figures listed are in line with what would be ex¬ 
pected of a top grade phono deck. While the SL-1600MK2 is 
fully automatic, two other models are available in the range 
with virtually the same basic performance specifications: the 
SL-1700MK2 semi-automatic player, and the SL-1800MK2 
manual model. (For further details: National Technics Ad¬ 
visory Service, P.O. Box 278, Kensington, NSW 2033) 


ELITE ELECTRONIC INDUSTRIES Ply Ltd advise that, after 
lengthy negotiations, they have arranged for sole distribu¬ 
tion of EEI cartridges and EEI replacement styli in New 
Zealand to be handled by the well known audio manufac- 
turer, Zetka Industries. For further information, New 
Zealand readers should contact Mr Paul McLaren, Zetka In- 
™ st "« , Ltd ' 65 Pharazyn St, Lower Hutt, NZ. Phone (4) 
664 193. In Australia, Elite Ind. Pty Ltd are at 36 Luxmoore St, 
Cheltenham, Vic 3192. Phone (03) 93 1201. 


DYNAVECTOR made news about three years ago with a 
moving cartridge having sufficiently high output to work 
directly into the "magnetic phono" input of a normal 
amplifier, without either transformer or pre-preamp. They 
have now introduced their 20A and 20B Mark 2 cartridges, in 
which the mass has been reduced from 9.5 to 5.3 grams; 
compliance has been increased by a factor of three and out¬ 
put increased from 2mV to 3.6mV. Prices are $175 and $225 
respectively. 

Equally interesting are the Dynavector 100R and 100D car- 


TRADEMARK NOTICE 

ULTRA DYNAMIC: On page 33 of our May 1979 issue, 
mention was made of cassettes being marketed by the 
Dick Smith organisation and described as "ultra 
dynamic high density" tapes. We have been advised 
by F. B. Rice & Co, Patent and Trade Mark Attorneys, 
that the words, "ULTRA DYNAMIC" are the 
registered trade mark of Hitachi Limited and therefore 
should not be used in connection with tapes other 
than those of Hitachi Limited. 
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tridges — low output moving coil units 
with very short cantilevers and a high 
natural resonance, which largely ob¬ 
viates dependance on damping. The 
100R using a synthetic ruby cantilever, 
retails at $198 to which may have to be 
added $175, being the cost of an ap-, 
propriate step-up transformer. But the 
100D, using a diamond cantilever, 
retails for a whopping $998! For 
further details: Concept Audio Pty Ltd, 
22 Wattle Rd, Brookvale, NSW 2100. 
Telephone (02) 938 3700. 

FERRIS AUDIO PRODUCTS have 
launched a near car stereo/radio that 
incorporates a graphic equaliser, yet 
takes up no more space than a conven¬ 
tional car cassette system. Designated 
as type JMPA-5020, it offers a power 
output of about 6W per channel, 
local/DX switching, FM muting, auto 



Stop, lock-in fast forward and balance 
control. The equaliser has a range of 
+/-12dB centred on 60, 250,1000, 3500 
and 10,000Hz. The JMPA will retail for 
just under $200. Ferris suggest, as most 
appropriate, that it be used with a pair 
of triaxial speakers. (Information: Mr J. 
J. Manneken, Ferris Audio Products, 42 
Grantham St, West Brunswick, Vic 
3055. 

PYE LIMITED of Cambridge, UK, have 
issued a 20-page booklet to mark the 
50th anniversary of the company. They 
state that copies are available to 
members of the public on application 
to Pye Ltd, Publications Department, 
137 Ditton Walk, Cambridge, UK. To 
the best of our knowledge the books 
are not available from any source in 
Australia. Written by Gordon Bussey 
and illustrated by pictures of earlv Pye 
receivers, the book draws heavily on 
the recollections of Harold J. Pye, who 
joined his father in the business in 1923 
and is the last surviving partner of the 
original W.G. Pye & Co. 

AUDIO DESIGN of 3/7 Harvton St, Staf¬ 
ford, Qld 4053, have a short-form four- 
page catalog/brochure which shows an 
impressive array of locally produced 
professional audio equipment. It lists 
three stereo power amplifiers, one of 
them rated at 300W per channel. There 
are two active two-channel crossover 
networks, one a three-way and the 
other a two-way, with power drive to 
the treble channels. There is a stereo 
preamplifier, a 10-band graphic 
equaliser, and a six-channel stereo 
disco-mixer — all the above units being 
intended for rack mounting. Other un¬ 
its include a 10-channel microphone 


console mixer, a range of powered 
loudspeakers rated up to 200W 
program, and several open chassis 
power amplifiers for OEM installation. 
Other specialised audio modules are 
currently under development. The ad¬ 
dress for further information is as 
above. Telephone (07) 356 9191. 

AMPEX AUSTRALIA Pty Ltd have a new 
range of accessories which enhance the 
capabilities of their ATR-100 
professional recorder: 

• A quick mount V^in, two-track head 
assembly offering a S/N ratio of 80dB at 
30ips. 

• ADD1 digital delay system, which 
can eliminate the need for a sampling 
loop, while retaining the 80dB S/N 
ratio. 

• A plug-in EQ Padnet which can 
provide switchable four-speed opera¬ 
tion, or separate equalisation for two- 
speed operation. 

• A four-speed editing kit. 

• An ATR-100 cue amplifier, providing 
for monitoring of either or both 
channels, with level control indepen¬ 
dant of normal I/O module settings. 

For information: Ampex Australia Pty 
Ltd, 4 Carlotta St, Artarmon, NSW 2064. 

NATIONAL PANASONIC AUSTRALIA 

PTY LTD have just released a potentially 
very useful portable P.A. system. The 
unit is self-contained, with in-built oval 
woofer and separate tweeter, and can 
operate either from internal batteries 
or mains power. In the latter case, rated 
output is 15W. There is provision on the 



side for external mic. and aux. input but 
it has in-built provision for use with one 
or two wireless microphones. The WX- 
730 (pictured) also incorporates a 
cassette system which can record 
proceedings or alternatively be used as 
a signal source. RRP is $459, 
microphone(s) extra. Details from 
National Panasonic Aust Pty Ltd, 57 An- 
zac Parade, Kensington, NSW 2033. 




PUBLIC ADDRESS 
AMPLIFIERS YOU 
CAN DEPEND ON 



TPA 50 


Specs. 

RMS power, 25 watts. Frequency 
response: 50Hz to 15kHz (+3dB at 8 
ohms). Multiple outputs: 4, 8 and 16 
ohms. 70 and 100 volt lines. Inputs: 
Mic. 1, 47k ohms, Mic. 2, 600 ohms. 
Aux. 300mV, Phono 2.5mV. 

Size: 310mm (width), 230mm (depth), 
80mm (height). Weight 3.8 kilos. Finish: 
Durable two-tone baked enamel. 

*$146.97 



MODEL TPA 70 


specs. 

RMS power, 50 watts. Frequency 
response: 50Hz to 15kHz (+3dB at 8 
ohms). Multiple outputs: 4, 8, 16 ohms, 
70 and 100 volt lines. Inputs: Mic. 1,47k 
ohms, Mic. 2, 600 ohms, Aux. 300mV, 
Phono 2.5mV. 

Size: 310mm (width), 230mm (depth), 
80mm (height). Weight: 4.3 kilos. 
Finish: Durable two-tone baked 
enamel. 

$183.60 

TRADE AND DISTRIBUTOR 
ENQUIRIES WELCOME 


MANUFACTURED BY: 

j RADIO 
I PARTS 
JL GROUP 

562 SPENCER STREET, 
WEST MELBOURNE, VIC. 3003. 
TEL. (03) 329-7888. 


1103 OANDENONG ROAD, 
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HI FI EQUIPMENT REVIEW 


JVC KD-A8 microprocessor 
controlled cassette deck 


JVC have set a world first with the recent release of their new KD- 
A8 microprocessor controlled cassette deck. The microprocessor 
automatically optimises bias and equalisation during recording 
and results in consistently good recordings with a wide variety of 
tapes, even the new metal particle tapes. Combined with their 
Super ANRS system the KD-A8 has perhaps the best frequency 
response we have ever seen from a cassette deck! 


Considering the ever increasing 
variety of tape formulations it is clearly 
impossible for cassette decK 
manufacturers to optimise bias and 
equalisation with just three standard 
positions, viz, normal, FeCr and Cr02. 
The solution of course is for the 
cassette deck to record and playback 
test signals on the cassette itself and 
then optimise bias and equalisation 
accordingly. This is just what JVC have 
done with their BEST system which is an 
acronym for bias, equalisation and 
sensitivity tuning. 

In terms of performance optimum 
bias gives the best compromise 
between distortion and high frequency 
response, while optimum recording 
equalisation leads to a flat and 
extended high frequency response. 
The frequency response we obtained 
from a TDK-SA and a Maxell metal tape 
are both shown in an accompanying 
diagram. They are quite remarkable 


considering that the response was 
measured at OdB not -20dB; in fact most 
decks will start rolling off rapidly after 
8kHz while response of the KD-A8 is 
within +/-1dB from 40Hz right up to 
13kHz. 

The extended high frequency 
response at OVU is also due to JVCs' 
Super ANRS system, which is basically a 
high frequency "companding" system, 
ie the dynamic range of the high 
frequencies is compressed during 
recording and expanded to its original 
range on playback. This has the distinct 
advantage of preventing tape and 
recording head saturation, so high 
frequency response is extended and 
intermodulation distortion is greatly 
reduced. Signal to noise ratio is also 
markedly improved by the system. 

Companding is not a new idea but 
the reason it is not normally used for 
cassette decks is that peaks and troughs 
in the frequency response of a tape are 


magnified by the compression ratio 
causing unacceptable degradation of 
the frequency response. Since JVCs 
BEST system provides an optically flat 
frequency response regardless of the 
tape used, this problem is largely 
overcome. The sensitivity adjustment 
also provided by the BEST system keeps 
the recording and playback levels the 
same so that the compander threshold 
is constant, resulting in accurate expan¬ 
sion and flat frequency response at all 
signal levels. 

Apart from its performance the most 
remarkable feature of the KD-A8 was 
to be its space age appearance. 
Considerably larger than most cassette 
decks it has quite a deep case and a 
wide low profile front panel in a silver 
finish. The usual piano key controls for 
tape motion, ie play, fast forward etc, 
are replaced with micro switches, and 
as welf as conventional VU meters there 
is also a large LED peak level meter and 
tape status display. 

Additional controls are located along 
the bottom half of the front panel 
behind a matching swing down panel. 
The usual input and output level 
controls, phones output, microphone 
input, and tape selectors are present 
but there are also a few surprises. 
Included is an automatic recording 
level control which JVC call S&L for 
search and lock. While the input can 
also be manually set, the S&L 
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mechanism when switched to "S&L set" 
will find the peak level in the signal 
being recorded and adjust the 
recording level appropriately. 

The tape selector is used for both 
BEST optimisation and for manual setting 
of the bias and equalisation. It has three 
positions, viz Cr02/normal, FeCr and 
Metal. While the Cr02 and normal tapes 
occupy the same switch positions they are 
distinguished by the coding notch found 
alongside the recording tabs at the top of 
chromium tape cassettes. The preset 
button can be used to manually set the 
bias and equalisation for the tape selected 
and a LED display indicates the tape from 
either metal, SA/Cr02, FeCr and normal. 

If, prior to recording, you select the 
BEST system rather than the preset bias 
and equalisation, then the action really 
starts. The cassette deck goes into a 
sequence of fast-forward, record, 
playback and rewind, taking about 10 
seconds to complete optimisation, all 
without human intervention. First the 
bias is optimised by recording a 1kHz 
reference signal and then a 6.3kHz 
signal with the recording bias current 
varied in 32 steps, this is then played 
back and the signals compared to 
determine optimum bias. Equalisation 
is next with a complex sequence of eight 
steps of a 10kHz signal followed by 16 
steps of a 1kHz signal which are 
compared on playback by the 
microprocessor to set equalisation. 

The microprocessor responsible for 
all this is a 42-pin dedicated device, 
which far from having a recognisable 
bus, provides individual output lines 
for such functions as the FF, Rewind, 
REC, PLAY and some of the front panel 
LEDs. Despite the use of quite a few 
complex ICs such as specialised con¬ 
trollers, Super ANRS 1C circuit and a lot 
of CMOS, the KD-A8 has a vast amount 
of circuitry. In all, there are 53 ICs, 91 
transistors, 97 diodes and 23 LEDs! 

Most components are mounted on 
four major boards; as you can see from 
the photograph of the internal layout 
of the deck, it is quite a spectacle. The 
cassette machanism consists of two 
motors, one driving the capstan and the 
other driving the cassette reels, plus 
three solenoids which actuate the 
pause mechanism, play and erase head 
cue and the reel brake. 

The operation of the mechanism was 

a satisfying; in fact we could not 
: it with any combination of rewind, 
fast forward and play. The electronics 
automatically pass through the proper 
sequence; for example when changing 
from rewind to play, the brake solenoid 
is applied first, the direction of the reel 
motor's motion is reversed and the 
head-cueing solenoid pushes the 
record and play heads into position, 
and the capstan motor turns on. The 
pause mechanism also works well — 
the motors are kept running but the 
reel brake is applied and the pause 
solenoid retracts the pinch roller, just 



53 ICs, 91 transistors, 97 diodes and 23 LEDs make up the semiconductor comple¬ 
ment of the JVC KD-A8. Below are the frequency response curves which were 
measured at OdB recording level using Super-ANRS. 



like a mechanically actuated deck. 

Other features of the KD-A8 are the 
timer standby and counter memory. 
The timer standby can be switched to 
either record or playback so that when 
an external timer switches on the 
power to the deck it will then start 


either to record or playback. The 
counter memory is also useful as it 
allows the deck to either fast-forward 
or reverse to a previously marked 
position and then start playback. 

(continued on page 41) 
37 


ELECTRONICS Australia, January, 1980 

































































H fact: 

dramatic freedom 
from distortion comes to a 
mid-priced cartridge: 
the new Shure M95HE... 



an affordable, audible improvement 

One of the critically acclaimed advances 
introduced in Shure's incomparable VI5 Type IV 
pickup is its revolutionary and unique 
distortion-reducing Hyperelliptical stylus. Now, 
you can enjoy this standard of sound purity in a 
new, ultra-flat frequency response, light tracking, 
high trackability cartridge that will not tax your 
budget: the new Shure Model M95HE. 


the Hyperelliptical stylus tip 



The Hyperelliptical nude diamond tip 
configuration represents a significant advance in 
tip design for stereo sound reproduction. As the 
figures show, its "footprint” (represented by black 
oval) is longer and narrower than the traditional 
Biradial (Elliptical) tip-groove contact area. 
Because the Hyperelliptical footprint geometry is 
narrower than both the Biradial and long-contact 
shapes such as the Hyperbolic, it is pre-eminent 
for reproduction of the stereo-cut groove. 




a measurable drop in distortion 


As a result of the optimized contact area of the 
Hyperelliptical tip, both harmonic distortion 
(white bars in graph above) and 
intermodulation distortion (black bars) are 
dramatically reduced. 


upgrade your present M95 if you already 
have a Shure M95 Series Cartridge, you can improve 
its freedom from distortion right up to the standards of 
the new M95HE cartridge simply by equipping it with 
a Model N95HE stylus. The cost is extraordinarily low 
— yet the difference in sound will be immediately 
apparent. Takes only seconds to install — requires no 
tools whatsoever. _ 


M95HE cartridge & 
N95HE stylus 


SI—IURE 


AUDIO ENGINEERS P/L AUDIO ENGINEERS (Vic.) AUDIO ENGINEERS (Old.) ATHOL M. HILL P/L 

342 Kent Street, 2A Hill Street, 51A Castlemaine Street, 33 Wittenoom Street, 

SYDNEY 2000 N.S.W. THORNBURY 3071 Vic. MILTON 4064 Qld. EAST PERTH 6000 W.A. 
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HIFI EQUIPMENT REVIEW 


Teac A-430 cassette deck 
has “auto bias” and three heads 




Now that three-head cassette decks are fairly commonplace on the 
market, a few manufacturers have intoduced a very well- 
worthwhile refinement — bias optimisation. One of these manufac¬ 
turers is Teac Corporation who have just released their model A- 
430 with automatic bias optimisation. 


In appearance, the new Teac A-430 
stereo cassette deck is very similar to 
the A-300 and A-107 models which we 
reviewed in June 1979 and August 1978 
respectively. It has much the same con¬ 
trol layout although the functions and 
labelling are changed in some cases. 
The front panel finish is darker, akin to 
a brushed "gunmetal" — which might 
not sound particularly attractive but it 
really does look well. 

Overall dimensions of the A-430 are 
415 x 154 x 295mm (W x H x D) in¬ 
cluding knobs, rear projections and 
rubber feet. Mass is 8.5kg. 

The transport mechanism is the well 
proven seven-lever front-loading unit 
used in other Teac models, together 
with the combined dual recording and 
playback head as used in the A-300 
model. 

Recording facilities on the A-430 are 
the same as the A-300 in that it has mix¬ 
ing for microphone and line inputs. 
This is provided with two concentric 
knobs. Four bar-shaped push-buttons 
provide the following functions: Auto- 
Bias, Equalisation (for metal tape or 
others), Dolby Noise reduction and 
Monitor. Equalisation settings for con¬ 
ventional ferric oxide or chromium 
dioxide tapes are selected automatical¬ 
ly by the A-430. 

The Monitor function allows 
monitoring of the source being record¬ 
ed or the signal off the tape. The A-430 
has four Dolby noise reduction in¬ 
tegrated circuits (Signetics NE645B) so 
the noise reduction facility is available 
for off-tape monitoring. There is no 
output level control but this is not real¬ 
ly necessary. 

The most important feature of the A- 
430 system is the automatic bias op¬ 
timisation. This is very simple to use. All 
that has to be done to set the optimum 
bias for any cassette is to set the deck in 
record mode and depress the Auto-bias 
button. The bias knob at the right-hand 
side of the panel then rotates of its own 
accord to the accompaniment of a 
flashing LED indicator. When the knob 
comes to rest (within one revolution or 


less) the optimum bias is set. 

How does the Teac do it? Well, it 
records a 10kHz signal on the tape and 
adjusts the bias with a motor-driven 
potentiometer. At the same time, the 
deck monitors the playback signal and 
stops the potentiometer motor when 


the signal level is at the optimum (fac¬ 
tory set) level. 

While this scheme is nowhere near as 
complicated as that used in the 
microprocessor-controlled JVC KDA8 
deck which is also reviewed in these 
columns, it is also a good deal cheaper, 
as a package. It enables far better 
results to be obtained from a much 
wider range of tapes than is possible 
with any deck with the usual two or 
three fixed bias settings. 

Considering that the 
head machine with 


Teac's auto-bias feature consists of a motor driven potentiometer which varies the 
bias while the response to a 10kHz signal is measured. 
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The rewards for 2 hours of your ’ 
time: a feeling of accomplishment, 
beautiful speakers and YOU SAVE 



DICK SMITH ELECTRONICS 


Specifications 200mm 250mm 300mm 

Speaker Enclosure: 26 litre, infinite baffle 53 litre, infinite baffle 75 litre, infinite baffle 

Dimensions in cm: 53.5(h)x32(w)x22.6(d) 62(h)x39.3(w)x29.3(d) 71 7(h)x47.5(w)x29.3(d) 

Frequency Response: 45Hz - 20kHz 35Hz - 20kHz 28Hz - 20kHz 

Impedance: 8 ohms 8 ohms 8 ohms 

Power Rating: 40 watts music 60 watts music 80 watts music 


Total System $14 V° $224 
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TEAC-A430 



facility, its internal layout is quite open 
and uncomplicated. Comparison with 
the A-300 model shows that it has an 
extra two PC boards, one to ac¬ 
comodate the motor/potentiometer 
assembly and one to drive it all. Total 
semiconductor count is 4 ICs, 1 SCR, 2 
LEDs, 32 diodes and 61 transistors. 

Our sample A-430 deck was wired for 
Australian conditions. Teac also 
produce a general export model as well 
as models for Europe, the UK and USA 
and Canada. 

Our test results show the perfor¬ 
mance of the Teac A-430. The whole 
story is told by the response curves 
acheived for three tapes. Quantifying 
those results, for the TDK SA tape for 
example, gives a result of 30Hz to 
12.5kHz within -£2dB with or without 
Dolby noise reduction. This was better 
than the equivalent result achieved by 
the three-head A-300. 

The frequency response curves were 
taken at -20dB below OVU. At -10VU, 
harmonic distorition was typically 1% at 
1kHz and lower frequencies but at 
10kHz it was typically 3.6% (with Dolby 
applied) which is on the high side. 

Signal-to-noise ratios were good. 
With Maxell metal tape, we measured 
57dB unweighted with Dolby applied 
and 52dB unweighted without Dolby. 
Similar figures were achieved with TDK 
SA and BASF Chromium Dioxide tapes. 

Wow and flutter checked out at 
typically 0.15% according to the DIN 
45507 measurement. 

Record/replay performance on 
music programs was well up to the stan¬ 
dard indicated by the performance 
tests. There was very little deterioration 
between source and tape on most 
music, particularly when Dolby was 


applied. However, we would still like to 
see some sort of LED overload indicator 
so, that optimum signal levels could be 
recorded. 

Our overall reaction to the Teac A- 
430 is very favourable. The A-430 offers 
the facilities of a three-head fully 
Dolbyised machine together with in¬ 
novation of automatic bias optimisa¬ 


tion, all at a bargain price. 
Recommended retail price is $366, in¬ 
cluding sales tax. 

Further information on the Teac A- 
430 can be obtained from high fidelity 
retailers or from the Australian dis¬ 
tributors, Teac Australia Pty Ltd, 165 
Gladstone Street, South Melbourne, 
Victoria. (R. de J. and LDS). ® 


JVC KD-A8 .. . from P37 

Now let us discuss the measured 
performance. The two freauencv 
response curves mentioned earlier tell 
most of the story. Not only is high 
frequency response remarkably 
extended but the overall frequency 
response is very flat. Most decks would 
be considered superior if they achieved 
the response the KD-A8 has at -20dB 
rather then the OdB level at which we 
ran our tests. 

Signal-to-noise ratio with respect to 
the OdB playback level was measured 
for both the TDK-SA tape and the 
Maxell metal tape. With ANRS noise 
reduction the unweighted figures were 
54dB for the metal tape and 52dB for 
the TDK-SA, and DIN weighted the 
figures were respectively 56dB and 
57dB. Without the ANRS noise 
reduction system the unweighted noise 
figure dropped to 48dB in both cases, 


which means that the ANRS system 
affords an improvement of 4dB for the 
TDK and 7dB for the Maxell tape. 

These are quite good noise S/N 
ratios. It is not unusual for some S/N 
ratio tests to be made with respect to 
a signal which produces 3% third 
harmonic distortion, which at least in 
the case of the TDK-SA leads to a 
further 3dB improvement in the S/N 
ratio. For a metal tape the improvement 
would be even greater because of the 
greater dynamic range. 

Wow and flutter was excellent — in 
fact it was the best we have measured. 
Using the Maxell metal tape we 
obtained a figure of 0.05% DIN 
weighted. Harmonic distortion and noise 
at -10VU with Super ANRS was 1% at 
1kHz for the TDK-SA tape, rising to 2% at 
10kHz. The Maxell metal tape gave a 
distortion and noise figure of 0.8% at 
100Hz 1% at 1kHz and 1.8% at 10kHz. 


Subjectively, the KD-A8 sounds 
superb. We recorded a number of 
different musical passages and then AB 
compared the playback with the 
original record, with the result that the 
two were virtually indistinguishable 
except for a slight background noise 
from the deck. 

It would be difficult to exceed the 
sort of performance JVC have obtained 
with their BEST and ANRS systems 
without a similar computer-based 
optimisation system and compander, so 
it seems that in future we will certainly 
be seeing a lot more of 
microprocessors in top line cassette 
decks. 

Recommended price of the KD-A8 is 
$899 including sales tax. Further 
inquiries should be made to high 
fidelity retailers or the distributors for 
JVQHagemyer (A/Asia) BV, 25 Paul St, 
North Ryde, NSW. (R. de J.) ® 
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Delay system for 
car courtesy lights 

Build this simple circuit for your car 


How about this for a neat automotive circuit? When fitted to the 

interior lighting circuit of your car, it will delay the turn-off of the cm#aim 

courtesy lights for a set period after the door closes. It’s easy to "V GREG SWAIN 

build, all on a small PC board, and can be fitted to most cars. 


Conjure up in your mind the follow¬ 
ing fantasy. You've just left an exclusive 
nightclub on the foreshores of 
beautiful Sydney harbour. Her expen¬ 
sive French perfume wafts balmily on 
the still summer night air. You open the 
door to the Mercedes and she slides 
into the imported lambswool-covered 
seat. You shut the door ... and the 
courtesy light stays on! 

You've now got all of 20 seconds to 
stroll suavely round to the other side of 
the car before the courtesy lights go 
out. Just think how impressed she'll be 
when the lights automatically fade as 
you drive off. 

Whoa! ... steady on. Let's get back 
to reality. Let's discuss some of the 
more down-to-earth uses of a courtesy 
light delay! .. . 

While courtesy lights provide a 
welcoming sight when a car door is 
opened at night, the effect is spoiled 
immediately one enters the car and 
pulls the door shut. The light goes out 


just when you need it to find and fasten 
the seat belt, identify the ignition key, 
and locate the ignition lock. Most peo- 
le (including me) have six or seven 
eys on the key ring, and finding the ig¬ 
nition key in the dark can be a "real 
pain". 

Of course, there is an internal switch 
for the courtesy lights, but finding it 
can be just one more problem in the 
dark. Think how much nicer it would 
be if the courtesy lights stayed on long 
enough to get yourself settled. 

Such a feature would be even more 
valuable when ushering a guest into 
your car. The internal switch is seldom 
accessible from the passenger side of 
the car, so you have no option but to 
plunge the car into darkness as the 
door closes, leaving the guest to fumble 
for the seat belt in the dark until the 
driver's door is opened. 

This simple circuit overcomes these 
problems by holding the courtesy lights 
on for a fixed period after the car door 


has been closed. As shown, the circuit 
provides a delay time of approximately 
20 seconds, although this can easily be 
varied to suit the constructor. At the 
end of the delay period, the lights 
automatically fade out. 

With a simple type of delay circuit, 
choosing a suitable delay time involves 
a compromise. If the period chosen is 
too short, you do not nave time to set¬ 
tle in properly; if it. is too long, the 
lights will still be on when you are 
ready to drive off. While this latter 
situation is of no consequence during 
daylight hours, it could be a problem at 
night. 

This leads us to the next feature 
provided by our delay circuit. The cir¬ 
cuit has been designed to interconnect 
to the headlight switch so that the 
courtesy lights are switched off 
automatically whenever the headlights 
or parking lights are turned on. With 
the headlight interlock arrangement, 
the delay time is no longer critical. It 
can be extended to one minute or 
more if you so wish. 

We found a delay time of 20 seconds 
to be the best compromise. It provides 
ample time to get settled in the car, and 
yet doesn't keep the courtesy lights on 
for an inordinately long period after 
the driver leaves the vehicle. It also 
turns the lights off after a reasonably 
short period when driving off during 
daylight hours. 


We estimate that the current 
cost of parts for this project is 
approximately 

$5 

including sales tax. This does 
not include the cost of mis¬ 
cellaneous items. 






PARTS LIST 

7 TIP3055 NPN transistor 
7 BC338 NPN transistor 
7 BC328 PNP transistor 
2 IN4001 or similar silicon power 
diodes 

7 47uF/25VW electrolytic capacitor 
7 PCB, 87 x 38mm, code 79dl0 
5 PC pins 
RESISTORS 

V 4 or Vi watt unless specified 
7 x 75 ohm, 7 x 700 ohm, 7 x 220 
ohms 1W, 1 x 470 ohms, 7 x Ik, 2 x 
10k 

MISCELLANEOUS 

Hookup wire, 3A fuse and fuse- 
holder, stand-off pillars, machine 
screws and nuts, automotive con¬ 
nectors, etc. 

Note: Resistor wattage ratings and 
capacitor voltage ratings are those 
used for our prototype. Com¬ 
ponents with higher ratings may 
generally be used provided they are 
physically compatible. 


HOW IT WORKS 

Refer now to the circuit. It's really 
very simple, and uses just three tran¬ 
sistors and a handful of other com¬ 
ponents. It works as follows: 

Assuming initially that all switches are 
open and that the 47uF electrolytic 
capacitor is discharged, there will be no 
forward bias on the base of Q1 and no 
collector current through this tran¬ 
sistor. This, in turn, means that both Q2 
and Q3 are also held off because Q2 
receives no forward bias from Q1. 

The 10k and 470 ohm resistors in the 
base circuits of Q2 and Q3 respectively 
ensure that these transistors are held 
completely off, in these conditions. 

When one of the door switches is 
closed (ie, the car door is opened), the 
12V supply is connected to the 47uF 
capacitor via a 15 ohm resistor. The pur¬ 
pose of the resistor is simply to limit 
the initial charging current through the 
capacitor to a reasonable level and pre¬ 
vent damage to the door switches. In 
spite of it, the capacitor charges almost 
instantaneously. 

Regardless of the time needed for 
the capacitor to charge, Q1 is forward 
biased immediately the switch closes 
due to the very low internal impedance 
of the battery. Initially, the full voltage 
appears across the 15 ohm resistor then, 
as the capacitor charges, progressively 
across the latter until it is fully charged. 

With forward bias applied, Q1 con¬ 
ducts, turning on Q2 and Q3 and 
switching on the courtesy light. When 
the door switch opens the charge on 



The circuit uses three low-cost transistors and provides a delay time of ap¬ 
proximately 20 seconds. The delay time can be altered by changing the 47uF elec¬ 
trolytic capacitor (see text). 



HEADLIGHTS CHASSIS COURTESY 


The component overlay diagram. Make sure that all polarised components (tran¬ 
sistors, diodes, capacitor) are inserted the right way round. 


the 47uF capacitor maintains the 
forward bias on Q1 until it is discharg¬ 
ed. When the capacitor discharges the 
forward bias to Q1 is removed, Q2 and 
Q3 turn off, and the courtesy light goes 
out. 

So long as the headlight switch 
remains open, the capacitor can dis¬ 
charge only through the 10k resistor 
and the base/emitter junction of tran¬ 
sistor Q1. It cannot discharge through 
the 100 ohm resistor and the headlight 
circuit because diode D1 is reverse 
biased. With the capacitor value shown, 
the courtesy lights should remain on 
for about 20 seconds. 

The delay time can be altered simply 
by changing the value of the capacitor. 
As you may expect, the relationship 
between capacitance and delay time is 
linear. To increase the delay time to 40 
seconds, for example, all you have to 
do is double the value of the capacitor 
— IOOuF is the nearest preferred value. 

Similarly, the delay time can be 
decreased by decreasing the capacitor 
value. 

Diode D1 and its associated 100 ohm 
series resistor form the headlight in¬ 
terlock circuitry. If the headlights are 
turned on during the delay time, diode 
D1 becomes forward biased and 
provides a low resistance discharge 
path for the capacitor which discharges 


almost instantaneously. The 100 ohm 
resistor limits the current through the 
diode to a safe value. 

The reason for the inclusion of diode 
D2 will not be obvious at first glance. 
Basically, it has been included to ensure 
that Q1 and the other transistors turn 
off completely once the 47uF capacitor 
is discharged. 

Because of the presence of D1, the 
headlight switch cannot discharge the 
47uF capacitor below the forward con¬ 
duction voltage of the diode, about 
0.6V. In practice it can be higher than 
this due to voltage losses along the 
headlight lead wiring, depending on 
where the circuit is tapped into the 
car's electrical system. Thus it could be 
that the headlight interlock circuit may 
not discharge the capacitor below 0.8V 
or even IV, at which level it is still 
capable of holding Q1 in conduction, 
albeit at a low level. 

While the capacitor will discharge 
eventually the courtesy lights would 
not go out immediately as required. 
Diode D2 overcomes this problem. By 
including it in the emitter circuit of Q1, 
the voltage required to forward bias the 
transistor is raised by the junction 
voltage of the diode (0.6V approx). This 
means that the voltage at which the 
transistor will cease conducting is rais¬ 
ed to about 1.2V. 
fRONICS Australia, January, 1980 
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Delay system for car courtesy lights 


CONSTRUCTION 

Construction should present no dif¬ 
ficulties, even for the beginner. The cir¬ 
cuit is all contained on a small printed 
circuit board measuring 87 x 38mm and 
coded 79d10. Assemble all of the com¬ 
ponents onto the board as shown in the 
overlay diagram, making sure that you 
insert the transistors, diodes and elec¬ 
trolytic capacitor the right way round. 
We used PC stakes to facilitate external 
connections to the board. 

No heatsink is required for the 
TIP3055 power transistor, at least not for 
loads up to 30W. The saturation voltage 
of Q3 is quite low at about 0.2V, so that 
even when connected to a 30W load 
the transistor only has to dissipate 0.5W. 
You should find that for loads of less 
than 30W, the TIP3055 will run slightly 
warm to the touch, even when the car 
door is held open for extended 
periods. 

Note that Q3 should be mounted flat 
against the PC board and secured with 
a small machine screw and nut. A 
modest amount of heatsinking is 
provided by the copper pattern on the 
reverse side of the board. 

Note also that the circuit can be 
operated with loads' exceeding 30W, 



Actual size reproduction of the PC artwork. 


provided that Q3 is fitted with an ade¬ 
quate heatsink. For loads up to about 
45W, a small flag-type heatsink should 
suffice. 

Fitting an extra unit of any kind to a 
car often involves as much or more 
effort as making the unit, particularly if 
one is not familiar with the wiring. 
However, in this case the job should 


The video cassette you buy today.. 

can only be as good 

as the service you get tomorrow. 


It s not like purchasing a simple 

on installation. When you buy a 
video cassette recorder, the 

immediately with it is absolutely 


why people come to VIDEO 
TECHNICS. Because we re more 
th'an just a store for video cassette 

electronic equipment. Were 


BUY FROM THE 
SERVICE EXPERT 


VIDEO TECHNICS 


not be too difficult. 

The leads from the door switches are 
usually found coming over the top of 
the trim panels forward of the front 
doors, while the courtesy light lead(s) 
are usually run up the inside of the 
windscreen pillar. Assuming that the 
headlight switch can be easily removed, 
connections to the headlight circuit are 
most logically made direct to the switch 
terminals. 

Make sure that the + 12V supply is 
derived from the active side of the 
switch. 

In some cars, however, removal of 
the headlight switch can be a major un¬ 
dertaking. If this is the case, the +12V 
supply can be picked up from the fuse 
panel and the connection to D1 picked 
up from the headlight dipper circuit. A 
3A fuse should be included in the 
positive supply line to provide protec¬ 
tion in the event of circuit malfunction, 
and all connecting wires should be of 
reasonably heavy current capacity. Use 
23 x 0.19mm cable or heavier. 

As to the best place to mount the PC 
board, that will largely depend on the 
type of car you own. The most obvious 
place is somewhere under the 
dashboard or, alternatively, on the 
firewall. 

Having completed the installation, 
the unit can be given a final checkout. 
Check to see that the courtesy lights go 
out at the end of the delay time, that 
they go out immediately the headlights 
are turned on, and that the courtesy 
light switch on the dashboard still func¬ 
tions in the normal way. You should 
also check the temperature of the 
TIP3055 power transistor after the car 
door has been left open for an extend¬ 
ed period, say five or 10 minutes. If it 
becomes too hot to touch, it should be 
fitted with a heatsink. ® 
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SERVICE TECHNICIANS! 


Specialised 
Soldering 
Tools from... 



SERVICE SITUATION 

TAKE THIS TOOL 

GET THIS USER ADVANTAGE 

•No power 

•No time to get power 

•Must work on live gear 

SCOPE 

"CORDLESS" 

' 

1. 40—200 Terminations depending 
on conductor size. 

2. Recharges overnight. 

3. Heats in 6 seconds. 

4 60 watts - Controllable 
temperature. 

• 12 volt. Battery power available 
only. 

• Outdoor and bad weather 
expected. 

• Service vehicle can get 
within 6 metres. 

XL. 

"12 VOLT 

^ SUPERSPEED" 

1 5 Second heating. 

2. 200 watts if needed. 

3. Controllable temperature. 

4 You can replace tip or element 
anywhere in minutes. 

• Modern sophisticated PCB 
equipment. 

• Accurate & automatic temp, 
control wanted. 

• Components are heat critical. 

SCOPE ^ 00m \ 

"TC60" s \ 

1 Heats in 45 seconds. 

2. Dial any temp. 200°—400°. 

3 Plugs direct to mains. 

No transformer needed. 

4 Accept iron plated tips from 

0.8mm to 6.4mm. 

• Unpredictable soldering situation. 

SCOPE x&F 00 

SUPERSPEED 

150w 

1 5 second heat up. 

• Maybe electrical or electronic 


2. Controllable temperature. 



• You can't come back to base 


3 Reserve heat for any normal job. 

for a bigger or smaller iron. 

SCOPE 

4 4 volt safety in the hand. 


75w 



Available from your normal trade suppliers in Australia 
and New Zealand. 


SCOPE LABORATORIES 

Box 63 Niddrie Vic., 3042. 

Phone: (03) 338 1566. TLX 34382. 
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Take the guesswork out of exposure settings! 

Exposure Meter for 
Electronic Flash 

In recent months we have produced two very useful accessories for 
photographers in the form of Light-activated and Sound-activated 
triggers for electronic flash. But now we have produced a unit 
which easily surpasses these in appeal: a flash exposure meter. 

This is comparable with commercial units but you can build it for a 

fraction of the price. by IAN POGSON 



While the Light-activated and Sound-activated triggers 
for electronic flash have been very favourably received by 
amateur photographers who have an interest in electronics, 
our most common request from these people has been for a 
circuit for an electronic flash exposure meter. Now, after 
much trial and error, we have come up with a circuit that we 
are very proud of. 

Keen photographers are only too aware of the fact that 
when using electronic flash, correct film exposure is often a 
hit-or-miss afair. While the exposure tables provided with 
most electronic flash guns are a pointer in the right direc¬ 
tion, they are, at best, only a rough guide. And they are of 
no use for outdoor flash pnotography or in situations where 
two or more flash guns are used. 

Here is where the flash exposure meter comes in very 
handy. Just set it up at the position of the subject to be 
photographed, set the moveable scale to the film ASA rating 
and pop the flash gun(s). Presto, the meter reads the light 
value and holds it for you until reset. Then you can read 
your exact exposure off the moveable scale. 

Commercial flash exposure meters range in price from 
$100 up to $150 or more. Our unit can be built for less than 
$40. What a bargain! 

Now let us have a look at the circuit: While it looks fair¬ 
ly complicated it is really quite simple and uses just a hand¬ 
ful of components. The heart of the unit is a silicon 
photovoltaic cell, identical to the cell used in our Light- 
activated trigger, described in the October issue. 

The silicon cell is ideal for the job because it has an ex¬ 
tremely fast response time which is necessary to cope with 
the very brief and intense burst of light from typical flash 
guns. In other respects, the silicon cell is not ideal because it 
is really a light-to-charge transducer whereas we need a 
light-to-voltage conversion. 

To obtain this characteristic, the silicon cell is loaded 
with a combination of three one-ohm resistors in parallel. 
This is workable because the silicon cell has a very low out¬ 
put impedance. The loaded output of the cell is AC coupled 
via a 47uF capacitor to a CA3140 op amp, AC coupling ser¬ 
ving to eliminate any initial output of the cell due to am¬ 
bient light. The mosfet-input 3140 op amp is used not 
because of its high input impedance but because of its high 
"slew-rate —necessary to match the fast response of the 
silicon cell. 

The 3140 op amp is arranged as a DC amplifier with a 
weird-looking reedoack network made up or diodes and 
resistors. This is to provide the amplifier with a logarithmic 
response, which is necessary to compress the wide range of 
useable light values to a readable meter scale. 
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Handsome is as handsome does! Our 
new Flash Exposure Meter looks the part 
and takes the guesswork out of exposure 
settings. Here it is shown roughly full 










+Ey- FLASH EXPOSURE METER 

That string of diodes makes the response of IC1 logarithmic in order to handle a large range of light values. 


An NPN transistor connected as an 
emitter-follower is used to buffer the 
output of the first 3140 op amp. This is 
necessary because the very fast pulse 
delivered by the op amp has to be 
stored in a capacitor and the op amp 
cannot do the job by itself. 

The buffered output of the first 3140 
amplifier is fed to a "sample and hold" 
circuit via a 47uF capacitor. This 
sample-and-hold circuit consists of a 
diode, a luF capacitor and a second 
3140 amplifier which is used, this time, 
for its extremely high input impedance. 
The diode is a "hot carrier" type made 
by Hewlett-Packard. This is specified 
because of its low forward-conduction 
voltage and very low reverse leakage. 

The 3140 op amp is connected as a 
"voltage follower". This means it has 
unity gain and as a result, as is indicated 
by the name, it produces an exact 
replica of its input at the output. The 
output of the amplifier is used to 
bootstrap the hot-carrier diode via a 
10k resistor. This largely cancels out the 
very low leakage in the hot-carrier 
diode and means that the "sample and 
hold" circuit really does what it is sup¬ 
posed to — hold the value. 

The voltage-follower has an offset 
voltage adjustment (the 10k trimpot) so 
it can be effectively zeroed. The output 
is fed to a lOOuA meter movement via a 
series 22k resistor and 22k trimpot. 

A momentary-contact pushbutton 
switch is connected across the luF 
sample-and-hold capacitor to dis¬ 
charge it before each reading is made. 

Both op amps require positive and 
negative supplies and this is provided 
by "splitting" the nine volts from the 
battery with a voltage divider consisting 
of a 3.9k and 680-onm resistor. This un¬ 
even division gives a higher value for 
the positive rail than for the negative. 
This is desirable to give the best possi¬ 


ble signal handling for the positive 
pulse from the silicon cell. 

On casual inspection it may appear 
that the polarity of the second 47uF, at 
the output of the emitter-follower, is 
incorrectly marked on the circuit 
diagram. It is correct. By virtue of the 
fact that both op amps have their out¬ 
puts set at the reference potential 
provided by the above-mentioned 
voltage divider, then the emitter of the 
BC549 is actually 0.6 volts below this 
reference potential. 

The diode side of the capacitor is 
held at reference by the bootstrapping 
10k resistor, so this side is positive with 
respect to the BC549 emitter. 


We estimate that the current 
cost of parts for this project 
is approximately 

$ 38.00 

This includes sales tax. 


A 1000uF capacitor is connected 
across the battery to ensure a low im¬ 
pedance supply. The circuit allows 
reasonable accuracy to be maintained 
until the battery drops below 7 volts. 
This means that the battery life should 
be quite long, in line with the intermit¬ 
tent use of the unit. The on-off switch 
has a battery check position, so you are 
unlikely to be caught out with a flat 
battery. 

Well that completes the circuit 
description but before touching on 
constructional details, perhaps a few 
comments on some of the components 
may be helpful. The very important 
silicon solar cell may not be available 
from all stockists but we have used cells 


from Dick Smith Electronics and David 
Reid Electronics and both are quite 
suitable for the Flash Exposure Meter; 
both are 20mm square. They differ 
slightly in appearance, particularly in 
the pattern of the electrodes on the 
front face. The unit sold by Dick Smith 
does not have any leads attached but 
the unit from David Reid has two thin 
foil strips for connection to the external 
circuitry. More will be said about in¬ 
stalling the cell later on. 

The meter which we used is sold un¬ 
der the University brand and was 
supplied by Radio Despatch Service. 
Other brands of meter may be used, 
provided they are lOOuA FSD and are 
physically compatible. 

The plastic box which houses the unit 
is available from Dick Smith Electronics 
and Radio Despatch Service and may 
also be available from other sources. 
The PCB should be available from all 
the usual suppliers of boards by the 
time this appears in print. 

The front panel, rotor for the 
calculator and the meter scale were 
made up by the "Scotchcal" process. 
This gives quite a good professional 
finish. Radio Despatch Service are mak¬ 
ing Scotchcal duplicates of these items 
available for readers making this and 
other projects. Also, we understand 
that special meter scales are to be made 
available for University meters. These 
will also be available from Radio 
Despatch Service. 

Although the unit is a small one, con¬ 
struction does call for some special 
care, particularly when handling the 
solar cell and the two ICs. The usual 
care should also be taken when solder¬ 
ing, to make good joints and to avoid 
overheating any components. It is also 
important to make sure that the ICs, 
transistor, capacitors, diodes, battery and 
the solar cell are correctly polarised. 
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ncamia i continuing Education series— 
the fast, easy, low-cost way 
to learn electronics! 



WmmPi -~-~- 

Part 2: AC Electronics- 
sine waves, inductive and capacitive 
reactance, impedance, phase shift, 
transformers and filters 

1. AC Fundamentals 

2. AC Measurements 

3. Capacitive Circuits 

4. Inductive Circuits 

5. Transformers 

6. Tuned Circuits 

Includes all texts, records, 1 6 parts for 8 
experiments. Average completion time, 1 5 

Programme EE-3102 $68.00 

Heathkit Experimenter/Trainer 

For the Heathkit DC, AC and Semiconductor 
programs—helps you perform each project 
quickly and easily. And after you finish the 
programs, it's ideal for "breadboarding" your 
own design projects. Has solderless bread¬ 
boarding sockets, 2-range variable sine and 
square wave signal source, dual-variable power 
supplies for positive and negative voltages 
(both variable over 1.2 to 16 volts, 120 mA, 
both regulated and short-circuit protected). 
Built-in 1 k and 1 00k linear potentiometers. 
Center tapped power transformer secondary 
provides 30 V rms, 50 Hz for line experiments. 
Kit ET-3100 $114.00 

Heathkit Digital Design Experimenter/ 
Trainer 

Use it to perform all the experiments in the 
Heathkit Digital Techniques Programme, also to 
develop projects, build and test prototypes, 
verify circuit operation, check digital IC s. Has 
solderless breadboard sockets, four binary data 
switches, 2 "no-bounce" switches to pulse 
logic circuits, 3-frequency pulse clock genera¬ 
tor, 4 LED's for visual indication of logic states 
Three regulated power supplies: +12V, 100 
mA current limited; —12V, 100 mA current 
limited; + 5 V, 500 mA,overload protected. 
Accommodates up to eight, 14 or 16-pin dual¬ 
in-line IC’s, also 24, 28 and 40-pin DIP s. 

Kit ET-3200 


These four basic programmes provide an excellent overview of 
contemporary electronics—they'll provide you with the fundamentals 
you need to follow your interests wherever they may lead you. The 
programmed learning text is clearly written, with technical material 
fully explained as it is introduced. Built-in quizzes let you test your 
knowledge at each step. The records give you a "personal " outline of 
text material and additional information, and electronic parts are 
included for use in the experiments. Each course leads logically into 
the next, and when you complete all four, you’ll have a thorough 
knowledge of basic electronics 

Part 1: DC Electronics- 
electrical fundamentals, theory and 
practice— 

'■ 1. Electron Theory 4. Ohm’s Law 7. Network 

' 2. Voltage 5. Magnetism Theorems 

•: 3. Resistance 6. Electrical 8. Inductance and 

Measurements Capacitance 

I Includes all texts, records. 56 parts for 20 experiments. 

* Average completion time, 20 hours. 

Programme EE-3101 $68.00 


Part 3: Semiconductor Devices— 
transistors, zeners, SCR's, FET's, digital and 
linear IC's. LED's, optoelectronics 

1. Fundamentals 7. FET’s 

2. Diodes 8. Thyristors 

3. Zener Diodes 9. IC’s liuI(s J( Bllows 

4. Special Diodes 10. Opto-electronic simple amplifTeV 

5. Bipolar Transistor Devices —- 1 —■■- 

Operation 

6. Bipolar Characteristics 
Includes all texts, records and 27 parts for 1 1 
experiments. Average completion time, 30 
hours. 

Programme EE-3103 


Part 4; Electronic Circuits Learning Program 

Brings the knowledge you've gained in the first 
three programs to bear on the latest circuits used 
in solid-state electronics. This program covers the 
operation of common solid-state electronic cir¬ 
cuits. It shows you how to analyse and design 
simple amplifiers and oscillators. You learn about 
pulse circuits, multivibrators, SSB and how to use 
a voltmeter and oscilloscope to analyse the opera¬ 
tion of electronic circuits. Included are texts, 
records, and 110 electronic components for 18 dif¬ 
ferent experiments. 


$68.00 Programme EE-3104 $83.00 

Digital Techniques Program-For the advanced experimenter, technician, hobbyist or engineer. 
Learn digital fundamentals, circuit design, TTL, ECL, CMOS, PM OS. NMOS 
integrated circuits; SSI, MSI and LSI; ROM’s, PLA’s; microprocessor theory 


1 ■ Introduction: techniques and uses, binary 
numbers, digital codes. 

2. Semiconductor De vices for Digital 
Circuits. 

3. Digital Logic Circuits: AND gates, OR 
gates, NAND / NOR logic, etc. 

4. Digital Integrated Circuits: TTL, ECL, 
CMOS, nMOS, pMOS, how to choose. 

5. Boolean Algebra. 

6. Flip-Flops and Registers: latches. D&JK 
flip-flops, storage registers, applications. 

7. Sequential Logic Circuits: binary, BCD, 
modulo N. up/down counters, dividers, 
shift registers. 

8. Combinational Logic Circuits: encoders, 
decoders, exclusive OR, comparators, 
multiplexers, ROM’s, PLA’s. 

9. Digitat Design: combinational and 
sequential circuits, procedures. 


10. Digital Applications: counters, 
computers, microprocessors. 

Update your knowledge of electronics with this 
program in digital fundamentals. Provides a 
solid background with particular emphasis on 
ci rcuit design. Covers the latest i ntegrated 
circuits; ROM’sand PLA's.even 
microprocessors. Helps you learn to design 
digital circuits for virtually any application. 

The program assumes a prior knowledge of 
electronics fundamentals, either completion of 
the Heathkit basic electronics programs or 
equivalent knowledge. It can be successfully 
completed by technically-oriented people with a 
math or science background. 

The program includes all texts, records and 44 
parts for 24 experiments. Av. completion time: 
40 hours. 


Programme EE-3201 

^ ™D l E?B™OUp , ON^OWOR l COM^ToTu™HOWROO , M ,ll, ™ — ™ — 1 


$90.00 


Please rush me the programme of my choice. My cheque for 
$ is enclosed plus $7.00 for package & post. 

Name.'... 


$138.00 


□ Programme EE-3101 

□ Programme EE-3102 

□ Programme EE-3103 

□ Programme EE-3104 


...P/Code. UfitET-3100 

\J Kit ET-3200 


Send to: W. F. Heathkit Centre, 

220 Park St., South Melb. 3205. Phone: 699-4999 


□ Programme EE-3201 
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FLASH EXPOSURE METER 



+ BATTERY 


This wiring diagram and internal photo 


The PCB may be assembled by mak¬ 
ing reference to the overlay diagram. 
As usual, the smallest components 
should be fixed first, starting with the 
jumper wire and resistors, followed by 
the diodes, capacitors etc. While it is 
quite in order to solder the ICs directly 
onto the board, I favour the use of 
sockets. If you should decide to solder 
the ICs straight in, make sure that the 
barrel of the soldering iron is con¬ 
nected to the negative supply line of 
the PCB, via a clip lead. 

That part of the construction which 
demands the maximum care is moun¬ 
ting the solar cell on the board. The cell 
must be stood off the PCB so that when 
the whole unit is assembled, the cell is 
just beneath the front panel opening. 
To do this, we used two pieces of 26 
gauge tinned copper wire. The two 
pieces were bent in the form of a "U", 
with sharp corners. The dimensions are 
such that the middle part of the wire is 
a little shorter than the metal backed 
dimensions of the cell. As the cell will 
need to be about 26mm from the 
board, the "legs" should be left a few 
millimetres longer than this for the time 
being. 


4 - 


+ 


+ 



show most of the details of assembly. 


The distance between the four legs 
should be made to match the mounting 
holes provided on the PCB. The dimen¬ 
sion 26mm, should be considered as a 
tentative one until the final assembly 
into the box. 

If you get a solar cell with flying 
leads, then the one connected to the 
metal backing plate should be removed 
before adding the "U" pieces previous¬ 
ly mentioned. The second flying lead 
may be soldered to a short piece of 
wire soldered to the respective point 
on the PCB. When no flying leads are 
provided, the connection to the front 
of the cell may be made with another 
piece of 26 gauge tinned copper wire 
straight from the PCB. 

Great care must be taken with the 
foregoing operation, as any rough or 
careless handling may result in fracture 
of the cell. 

With all the components fixed on the 
board, before it is ready to be fitted 
into the box, leads for the switches and 
the battery must be added. Also, the 
100k battery metering resistor should 
be connected to the three position 
toggle switch. 

To protect the solar cell from possi- 



Shown in this column is 
the full-size artwork for 
the front panel and 
meter scale. 
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+ + + 


-+ 
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An acutal-size reproduction of the PCB artwork. 


PARTS LIST 

1 Plastic box 130mm x 68mm x 
41mm 

1 Front panel and cursor (see text) 
1 PC board 76mm x 59mm code 
79FE11 

1 9V battery No. 216 
1 Meter IOOuA 48mm x 42mm with 
special scale 

1 Solar cell 20mm square (see text) 
1 Switch push-button SPDT 

1 Switch double pole 3-position 
toggle 

2 CA3140 ICs 

2 1C sockets 8-pin OIL 
1 BC549 transistor 
1 5082-2800 hot-carrier diode 
5 1N4148 silicon diodes 

1 1uF/35VW tantalum 

2 47uF/10VW tantalum 

1 IOOOuF/IOVW electrolytic 
1 10k miniature vertical trimpot 
1 22k miniature vertical trimpot 


Resistors (all V2W or V4W) 
3 1 ohm 


2 220 ohms 
1 680 ohms 
1 Ik 
1 2.2k 
1 3.9k 
1 4.7 k 
4 10k 
4 22k 
1 47k 
1 100k 

hlookup wire, solder, 26 gauge TC 
wire, battery clip and leads. 


NOTE: Ratings are those used on the 
prototype. Components with higher 
ratings may generally be used 
providing they are physically com¬ 
patible. Components with lower 
ratings may also be used in some 
cases, provided the ratings are not 
exceeded. 


ble damage later on, it is wise to give it 
some protection by cementing a piece 
of clear plastic, or even a thin piece of 
glass, over the cutout for the cell and at 
the back of the board. The thickness of 
this material will determine whether 
.any adjustment has to be made to the 
cell mounting previously referred to. 

The rotor for the calculator has to be 
positioned on the front panel. We will 
assume that you have the front panel 
and cursor made from Scotchcal and 
that the piece has already been fitted to 
the panel. The cursor has to be cut out 
to a circle and this can be conveniently 
50 


done with a pair of scissors and a little 
care. This done, a clearance hole is 
drilled in the exact centre of the rotor. 
The corresponding hole on the panel 
will be of a suitable size for the method 
of mounting. We used a self-tapping 
screw, with a washer between the panel 
face and the rotor, with the screw 
tightened just so that the rotor can be 
conveniently turned with the fingers. 

To complete the assembly, the two 
switches and the meter are fixed to the 
front panel and the PCB is fixed to the 
panel assembly by means of the two 
meter terminals. The leads between the 
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PCB and the switches and battery are 
now connected. The complete 
assembly is ready to be fitted to the box 
but before doing so, the matter of 
calibration has to be considered. 

The way calibration is to be done will 
depend upon available facilities. We 
calibrated the prototype against a 
professional unit known to be accurate. 
This is also how we arrived at the 
various calibration points for the scale. 

Calibration may be done by a series 
of steps. First, make sure that the meter 
is accurately set to its mechanical zero 
before the unit is switched on. Switch 
on the unit and press the zero button. 
Adjust the zero offset 10k poten¬ 
tiometer so that the meter again reads 
zero. The final step is to adjust the 22k 
potentiometer in series with the meter 
for a scale reading of eight or nine 
against whatever reference may be 
available. 

If you are fortunate enough to have 
access to a commercial flash meter of 
known accuracy, then the job is an easy 
one. The two meters should be placed 
together, zeroed and a flash gun dis¬ 
charged to give an eight or nine 
reading on the reference meter. The 
22k potentiometer should then be ad¬ 
justed to give a similar reading on the 
meter being calibrated. 

Some flash*^exposure meters are 
calibrated directly in stop values rather 
than the naught to nine numbering 
system. If this is the case, then an in¬ 
direct approach will need to be taken. 
Set both meters to say, 50 ASA. The 
scale on your new meter indicates that 
a stop between f/22 and f/32 cor¬ 
responds to a meter reading of eight. A 
flash giving these values should be aim¬ 
ed at. 

Most readers will not be able to 
calibrate against another flash exposure 
meter and so other means will nave to 
be adopted, perhaps the most readily 
available method is to calibrate at least 
tentatively against the table or 
calculator of the flash gun to be used 
with the meter. 

The flash gun should be discharged 
at a fairly close range from the flash ex¬ 
posure meter and the 22k poten¬ 
tiometer should then be adjusted to 
make the meter agree with the flash 
gun's table or calculator. This step 
should be carried out indoors in a 
typical room to take account of the fact 
that the guide table on a flash gun is a 
compromise for this situation. 

Whatever calibrating method is used, 
it will have to be evaluated by actual 
use and the exposure results wnich are 
obtained. It may be necessary to make a 
further adjustment to the 22k poten¬ 
tiometer, or the arrow for the ASA scale 
may need to be moved to suit. 

Well, that about wraps it up. We are 
sure that anyone who builds this flash 
meter will be very pleased with the final 
result. It works well and looks the part! ® 










Collingwood 

Technical 

College 


IMPROVE 
YOUR SKILLS 

SPECIAL SHORT COURSES 
OFFERED 1980 

Amateur Television for the radio amateur. 

Slow Scan Television for the radio amateur. 

These two courses are short practical classes catering 
for those who wish to build either an ATV transmitter, 
linear and power amplifier or slow scan digital scan- 
converter with memory. If you do not have the skills or 
equipment to tackle such a project at home — then 
these courses are for you. 

OTHER SHORT COURSES 
ARE (5-30 WEEKS) 

16mm Projector Training 
Basic Television Techniques 
Advanced Television Techniques 
Film and Animation 
Basic Photography 
Script Writing for AV Programs 
Amateur Radio Operators Certificate of 
Proficiency 
Digital Techniques 
Introduction to Microprocessors 
Hobby Electronics 
Wiring and Assembly Methods 
Advanced Microprocessors 
Advanced Electronics 
Portable Electric Tools — 

Repair and Rewiring 


CERTIFICATE OF 
TECHNOLOGY COURSES 

Cartography 
Civil Design Drafting 
Electrical 
Electronics 

Mechanical Design Drafting 
Mechanical Engineering 
Structural Design Drafting 
Surveying 
Surveying Drafting 

For further information contact — 
Collingwood Technical College, 

35 Johnston Street, Collingwood, 3066. 
Phone — (03) 419 6666. 


ELECTRONICS 

499 HIGH STREET, NORTHCOTE 3070 
MELBOURNE, VICTORIA. Ph. (03) 489 8131. 


SUPER SPECIALS 


COMPONENTS 


741s 


555's 
BD139's 
BD140's 
SC141D 
SCI 51D 
Red Leds 
Red Li 


$6.25 
11.00 
10 up 2.50 
10 up 2.90 
10 up 4.50 
10 up 4.50 
10 up 1.10 
10 up 2.10 
10 up 1.40 
100 up 11.00 
10 up 2.90 
10 up 2.00 
10 up 1.00 
0.15 ea 
0.19 ea 
3.60 ea 


Yellow Leds 
8 Pin 1C Skts 
BC 547 
BC 548 
BC 548 
MJ802 

6800/50V Caps (Lug) 
5600/40V Caps (PCB) 1.90 

Pots Single Gang Carbon 
All Values Except 
100 ohm 0.50 

Quality Single Turn Cermet 
Pots Most Values 0.99 

Quality 10 Turn Pots 

Most values 7.50 

Computer Cooling Fans 

4.68in Square 27.50 < 


Project Boards 
(Fibreglass) 


ETI 043 
ETI 044 
ETI 047 
ETI 061 
ETI 062 
ETI 063 
ETI 064 
ETI 065 
ETI 067 
ETI 068 
ETI 071 
ETI 072 
ETI 081 
ETI 083 
ETI 084 
ETI 085 
ETI 130 
ETI 134 
ETI 135 
ETI 136 
ETI 137A 2 
ETI 137B 2 
ETI 139 


ETI 450A 
ETI 450B 
ETI 480 
ETI 480PS 2, 


ETI 481M 2 
ETI 481 PS 3 
ETI 483 
ETI 484 
ETI 485 
ETI 486 
ETI 489A 2 
ETI 499 1 

ETI 528 
ETI 541 
ETI 547 
ETI 581 
ETI 583 
ETI 585R 
ETI 585T 
ETI 586 
ETI 603 
ETI 604 


ETI 713 
ETI 714 
ETI 717 
EA 78A06 
EA 78TM8 2 
EA 78N6 
EA 78NG42 
EA 78UT4 3 
EA 78T3 
EA 78C5 


KITS & PRINTED 
BOARDS 

(KITS OF PARTS INCLUDE 
QUALITY FIBREGLASS 
BOARDS) 

SERIES 4000 AMP 
Front Panel 7.99 ea 

ETI 470 60W 19.90 ea 

ETI 480 100W 19.75 ea 

ETI 480 50W 16.50 ea 

(BOTH INCLUDE HEAT 
SINK BRACKET) 

ETI 470PS 18.50 ea 

(INCLUDES RELAY 
NOT TRANSFORMER 
Transformer to suit 22.90 ea 

ETI 471 Preamp 45.50 ea 

EA 79 SF9 Sound 

Trigger 15.00ea 

AIL Parts and Board available 
for Dream Computer 
ETI 574 PCB Disco 

Strobe 2.80 ea 

ETI 549A Metal 

Detector 2.75 ea 

We are also stockists of audio 
products, mics. mixers, speakers 
(Philips. Magnavox) Neutrik 
Audio Connectors (Cannon 
Compatible). Solder Irons. Car 
Speakers, etc. 

Philips 12" 3 Way Speaker Kits. 
(AD12K12) $295.00 pr 


EA METAL 
DETECTOR 

EA 79md 9 $2.60 

As A Kit 19.90 

(without H/phones) 


ET576 
Dream 6800 
ETI 472 
ETI 471 
ETI 470 

ETI Series 4000 
Kit 

ETI 585 Rx ultra¬ 
sonic Rx 

ETI 585 Tx ultra¬ 
sonic Tx 


4.90 

9.90 

2.90 

9.90 
2.75 


HEAVIER ITEMS ADD ADDITIONAL POSTAGE, 
EXTRA HEAVY ITEMS SENT COMET FREIGHT ON. 
PRICES SUBJECT TO CHANGE WITHOUT NOTICE. 
SEND 40c & S.A.E. FOR FREE CATALOGUE. 

MAIL ORDERS: PO BOX 135 
NORTHCOTE, VIC 3070 
MIN PACK & POST $1.00 
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Playmate 3W + 3W 
stereo amplifier 

... a lot of fun for little outlay 



Playmate stereo amplifier 


PHONES 


VOLUME 


TONE 


balance 


POWER 


Introducing Playmate for January, and for all the other months of 
the year. Playmate is a low cost stereo amplifier which will team 
with record changers having ceramic or crystal cartridges It drives 
loudspeakers of reasonable efficiency to more than adequate 
levels and produces good quality sound. It is just the ticket for a se¬ 
cond low-cost system for the children or as a beginner’s first 
system. 


by JOHN CLARKE 


Playmate is housed in a compact steel 
chassis with a black Marviplate cover. It 
has volume, tone and balance controls 
and a headphone socket. On the rear 
panel it has spring-loaded terminals for 
connection of loudspeakers and a 
mains fuse. Simplicity and low cost are 
the keynotes of the design. All com¬ 
ponents are readily available and the 
amplifier can be put together in just a 
few hours. 

The Playmate stereo amplifier can 
typically be used with loudspeakers of 
any size with 4,8 or 16 ohms impedance 
and preferably of high sensitivity. It is 
NOT suitable for use with compact 
loudspeaker systems of notably low ef¬ 
ficiency. 

A glance at the specification panel 
will snow that the Playmate offers a fine 
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performance which will more than 
match the record players and 
loudspeakers it is likely to be used with. 
It has low distortion, excellent signal- 
to-noise ratio and wide frequency 
response. 

Power output on music signals is 
typically three watts per channel, which 
was typical of commercial stereograms 
and players which were manufactured 
on a wide scale in Australia a few years 
ago. This order of power, together 
with the necessary gain and high input 
impedance, is obtained with seven low- 
cost transistors in each channel. 

Let us now discuss the circuit, starting 
from the input. The Playmate stereo 
amplifier has a high input impedance to 
enable good bass response to be 
achieved with typical ceramic and 
1980 


crystal phono cartridges. The maximum 
output voltage of a cartridge may vary 
from a few hundred millivolts for a 
good quality ceramic type to several 
volts for a crystal type. This means that 
the input system should have good 
signal handling capability as well as 
high impedance. 

For this reason, the volume control is 
placed right at the input, which means 
that the input overload capability is vir¬ 
tually infinite. This can be said because, 
with a volume control at the input of an 
amplifier, the amplifier output stages 
should overload well before the input 
stages. 

The 2-megohm volume control is 
followed by a field-effect transistor 
(FET) connected as a source-follower. 
This has a bootstrapped input bias 
resistor to keep the loading effects of 
the FET stage to an absolute minimum 
and ensure that the input impedance of 
the amplifier is very close to 2 
megohms, regardless of the setting of 
the volume control. 

The voltage gain of the FET stage is 
less than unity, typically about 0.7. This 
is really a loss of signal rather than gain 
so the following stages have to provide 
a little extra gam. Output from the FET 
source is AC-coupled to a common- 









The circuit diagram shows both channels of the new amplifier. 


emitter amplifier using a BC549 silicon 
transistor. 

As well as providing gain, this stage 
also provides the Balance control func¬ 
tion. This consists of a 5k potentiometer 
with its wiper connected to the OV line 
and each arm connected to the emitter 
of Q2 in each channel. 

Changing the setting of the Balance 
control has the effect of altering the AC 
impedance at the emitter of Q2 in each 
channel and thereby changing the gain. 
This type of Balance control has a 
limited range compared to that found 
in more pretentious amplifiers, where 
the Balance control can usually cut off 
either channel. In fact, the range 
available is more than adequate for 
normal use. 


TONE CONTROL 

Following the Balance control stage is 
a passive tone control which provides a 
maximum treble cut of -12dB at 10kHz. 
The tone control works by voltage- 
divider action at high frequencies; the 
ratio between the resistance of the 50k 
potentiometer and the series 3.3k 
resistor determines the amount of 
attenuation. The slope of attenuation is 
6dB/octave. 

Q3, Q4, Q6 and Q7, together With 
their associated components, form a 
simple direct-coupled amplifier. The 
output transistors, Q6 and Q7, are con¬ 
nected in complementary-symmetry 
class-B configuration. 

As with class-B amplifiers intended 


for audio work, the output transistors 
are run with a small quiescent current 
to minimise cross-over distortion. This 
current is set and stabilised by Q5. 

Q5 is commonly referred to as a "Vbe 
multiplier". This is because the 
collector-emitter voltage is defined by 
the ratio of the resistance between base 


We estimate that the current 
cost of parts for this 
amplifier is approximately 

$49 

This includes sales tax. 
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Playmate stereo amplifier 


LOW COST, EASY TO BUILD 


and emitter to the resistance between 
collector and base. In this case, the 500 
ohm potentiometer is used to set this 
ratio to approximately two. This means 
that the voltage between collector and 
emitter will be approximately twice the 
base-emitter voltage which is 0.6 volts 
(nominally). Thus the collector-emitter 
voltage would be about 1.2 volts. 

In practice, the collector-emitter 
voltage of Q5 will be closer to IV which 
is just enough to provide a slight 
forward bias for the output transistors, 
Q6 and Q7, so that the quiescent 
current is just a few milliamps. 


Voltage drive to the complementary 
emitter-followers Q6 and Q7 is provid¬ 
ed by driver stage Q4 which is a 
common-emitter amplifier stage. 
Bootstrapping from the output is 
applied to the collector load of Q4 (to 
the junction of the two 220 ohm 
resistors). This technique increases the 
drive available from Q4 and enables the 
amplifier to deliver more power. 

VOLTAGE AMPLIFIER 

Ahead of the class-A driver Q4 is a 
voltage amplifier stage, Q3. Input signal 
to Q3 is direct-coupled via a 3.3k 


resistor from the collector of Q2. 
Negative-feedback is applied to the 
emitter of Q3 from the amplifier out¬ 
put. 

The overall gain of the power 
amplifier is set by the two emitter 
resistors connected to Q3. For the 
values specified, 150 ohms and 1.5k, the 
gain is about 11. 

To ensure stability at supersonic fre¬ 
quencies, a 150pF capacitor was added 
between the collectors of Q3 and Q4. 
In addition a "Zobel" RC network is 
connected across the output to help 
cope with the highly reactive nature of 
typical loudspeaker loads. 

Incidentally, the IOOuF capacitor con¬ 
nected from the negative rail to 
between the 2.7k and the 15k resistors 
provides essential decoupling to 
minimise hum injection into the base of 
Q3. 

The power supply is quite straight¬ 
forward. It uses a transformer with a 
15V secondary winding to feed a bridge 
rectifier and 2200uF filter capacitor. A 
light-emitting diode functions as a pilot 
light. 

CONSTRUCTION 

Let us now discuss the construction 
of the Playmate stereo amplifier. It is 
housed on a simple dish chassis with a 
wrap-over cover. All the circuitry is ac¬ 
commodated on a PCB coded 80sa3 
and measuring 175 x 107mm. The layout 
of the PCB is such that the two channels 
are separate. It is possible to cut off the 
left-hand section if a mono-only am¬ 
plifier is required. 

Assembly of the PCB can begin by 
mounting the resistors, diodes and 
other small components first. Follow 
the wiring diagram and PCB compo¬ 
nent layout carefully when mounting 
polarised components such as diodes, 
electrolytic capacitors and transistors. 
The last components to be soldered in 
are the power transistors. These need 
to be mounted on the underside of the 
PCB so they can be attached to the 
chassis. 

Although two one ohm resistors are 
specified for each of the power tran¬ 
sistor emitter resistors, it is possible to 
use 0.47 ohm 1W resistors instead, if 
these are on hand. 

The power transistors should be 
mounted such that the leads just 
emerge from the top of the board. 
Insert the board supports in the holes 
provided on the PCB then manipulate 
the transistors so that their metal faces 
are at the same level as the board sup¬ 
ports and the mounting holes of the 
transistors are aligned with those on the 
chassis. You will have to temporarily in¬ 
stall the PCB in the chassis for this 
procedure. 


PERFORMANCE OF PROTOTYPE 

POWER OUTPUT 

One channel Both channels 
4 ohms 4.0W 3.1 W 

8 ohms 2.8W 2.0W 

16 ohms 1.3W 1.3W 

DYNAMIC HEADROOM 

4.9dB (for 8 ohm loads) 

FREQUENCY RESPONSE 

-IdB at 45Hz and 20kHz 

CHANNEL SEPARATION 

-55dB with 4.7k source impedance 

-35dB with typical ceramic cartridge as source 

INPUT SENSITIVITY 

lOOmV RMS for full power into 8 ohm loads 

INPUT IMPEDANCE 

2 megohms approx. 

BALANCE CONTROL RANGE 

+ 14dB, -4dB in both channels 

TONE CONTROL 

-12dB at 10kHz; 6dB/octave slope 

HUM & NOISE 

-55dB unweighted with 4.7k input source and with respect 
to full power into 8 ohms 

TOTAL HARMONIC DISTORTION 

typically 0.5% or less (see graph) 

STABILITY 

unconditional 
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Electronics: the FUN WAY! 

At last, there’s a book that treats electronics as the really 
enjoyable hobby It Is! y 

It's called 'Dick Smith's Fun Way Into Electronics^ 

- and it's the ideal introduction to electronics 
for all ages - from 5 to 95. 

Dick Smith's Fun Way uses a unique 
'breadboard' wiring system that needs no 
soldering - so it is safe and each project 
has easy, step-by-step instructions 
that anyone can follow. 

There are twenty exciting projects 
to build, from continuity checkers 
to radio transmitters - even a 
beer-powered radio receiver! 

Electronics is fun. Have fun with 
Dick Smith's Fun Way into 
Electronics. 

• SAFE 

• SIMPLE 

• ECONOMICAL 

• FUN! 

• ONLY $4.95 

• NOW 
AVAILABLE 



SCHOOLS, COLLEGES, BOOK SHOPS, 
NEWSAGENTS, ETC: Ask about our 
incredible discounts for bulk orders 
(10 copies or more) of this book. 
You'll be pleasantly surprised! 


Save money with 'Fun Way' kits! 
The components used in the Fun 
Way book are all common, easy- 
o-get types. But you can save by 
buying the kits from Dick Smith: 
We have assembled two kits which 
contain brand new, guaranteed 
components. You save up to 'A on 
the cost of individual components! 






















Playmate stereo amplifier build it for the rumpus room 


HEADPHONE 



The wiring diagram for the Playmate stereo amplifier. Note the metal shield between the on/off switch and the PC board. 


We recommend the use of PC pins or 
stakes to facilitate connections 
between the PCB and the poten¬ 
tiometers and other components in the 
chassis. 

With the PCB complete put it aside 
and work on the chassis. Install all the 
hardware such as transformer, poten¬ 
tiometers, input sockets, output ter¬ 
minals and so on. A metal screen is also 
installed, to shield the amplifier input 
wiring from the mains switch wiring. 
This screen should be supplied as part 
of the metalwork. 

With all the hardware installed, the 
mains wicing may be run. Here the wir¬ 
ing diagram should be followed exact¬ 
ly, for safety's sake. 

The next step is to attach leads to the 
board for ultimate connection to the 
controls, transformer and loudspeaker 
output terminals. 

Tne leads to the balance and tone 



control should be kept as short as possi¬ 
ble and "rainbow" cable is 
recommended both for a neater 
appearance and to aid lead identifica¬ 
tion. 

Screened cable should be used for 


the connections from the input to the 
volume control and then to the PC 
board. A screened cable is also used for 
the left hand channel input alone the 
PC board. 

After all the external leads have been 
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Inside the completed prototype. Some i 


attached, insert the board supports into 
the chassis and prepare to anchor the 
output transistors. This should be done 
by first sticking the TO-126 mica 
washers in place with heatsink com¬ 
pound then securing the transistors 
each with a screw and nut. Insulating 
bushes are not necessary to mount the 
transistors since a plastic bush is part of 
the transistor case. 

The power transistors should be 
isolated from the chassis, but don't take 
it for granted. Check by disconnec¬ 
ting the phono inputs from the chassis 
and testing with a multimeter for con¬ 
tinuity between the chassis and any part 


changes were made to the PC 


of the circuitry. If a short is discovered, 
unbolt the transistors one at a time until 
the short is removed; then take ap¬ 
propriate action. 

Before wiring up the spring loaded 
speaker sockets, swap two of the ter¬ 
minals around so that the two active 
(red) terminals are in the middle. This 
reduces the risk of accidental shorts to 
chassis or negative terminals. 

Now apply power and check all 
voltages shown on the circuit. The 
values you obtain should be within 
about 10% of these shown on the cir¬ 
cuit. That being the case, you are now 
ready to adjust the quiescent current 


after this photograph was taken. 


through the output transistors in both 
channels. 

QUIESCENT CURRENT 

The quiescent current can be ad¬ 
justed in two ways. If you have a digital 
voltmeter which can accurately 
measure voltages of 10 millivolts or less, 
then the auiescent current may be 
measured by checking the voltage 
between the emitters of Q6 and Q7. 

If you have a conventional mul¬ 
timeter which will measure down to a 
few volts or so, a different approach is 
required. Here, a 220 ohm resistor is in¬ 
serted in series with the Collector of the 
'RONICS Australia, January, 1980 
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Playmate stereo amplifier 



Here is an actual size reproduction of the PC artwork. 


Parts list for the Playmate stereo amplifier 


CHASSIS & HARDWARE 
1 chassis and cover, 230 x 68 x 
210mm (W x H x D) 

1 PCB, code 80sa3, 175 x 107mm 
1 front panel 

3 knobs to suit front panel 

1 power transformer, A&R 2155, DSE 
2155 

1 miniature SPST toggle switch 
1 6.5mm stereo jack socket with 
switch contacts 
1 LED for pilot light 
1 5k (lin) potentiometer 
1 50k (log) dual ganged poten¬ 
tiometer 

1 2M (log) dual ganged poten¬ 
tiometer 

4 PC board standoff supports (6mm) 

1 3AG bayonet screw type fuse 
holder 

4 rubber feet 

2 solder lugs 

1 mains cord clamp and grommet 
1 3-way insulated terminal block 
1 3-pin mains plug and three core 


mains cable 

1 2-way RCA phono socket panel 
1 4-way spring-loaded terminal pan¬ 
el 

V2 metre of 10 conductor rainbow 
cable 

V2 metre of figure-8 shielded cable 
4 sets of mounting hardware for 
TO-126 power transistors; ie, mica 
washers plus screws and nuts 
1 250mA 3AG fuse 


SEMICONDUCTORS 
4 1N4002 or 100PIV 1 amp silicon 
diodes 

2 2N5457 or MPF103 N-channel FETs 
4 BC549 NPN low noise transistors 
2 BC547, NPN transistors 
2 BC327 PNP transistors 
2 BD140 PNP power transistors 
2 BD139 NPN power transistors 


CAPACITORS 

1 2200uF/25VW pigtail electrolytic 


2 1000uF/25VW PC electrolytic 
6 100uF/25VW PC electrolytic 
2 2.2uF/16VW PC electrolytic 
2 0.22uF polyester film 
2 0.1 uF polyester film 
2 0.047uF polyester film 
2 0.0022uF polyester film 
2 150pF ceramic 

RESISTORS 

(5% tolerance V4 W unless otherwise 
noted) 

2 x 10M, 2 x 150k, 2 x 22k, 2 x 15k, 2 x 
6 .8k, 2 x 3.3k, 2 x 2.7k, 1 x 2.2k, 2 x 
1.5k, 2 x Ik, 4 x 470 ohms, 10~x 220 
ohms, 2 x 180 ohms, 2 x 150 ohms, 2 x 
22 ohms, 8 x 1 ohm V2W, 2 x 500 ohm 
preset potentiometers. 

NOTE: Resistor wattage ratings and 
capacitor voltage ratings are those 
used for our prototype. Com¬ 
ponents with higher ratings may 
generally be used provided they are 
physically compatible. 
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A LOT OF FUN FOR LITTLE OUTLAY 



Above: total harmonic distortion is typically less than 0.5%. 



BD140 (Q7) in each channel. The multimeter is then used to measure the 
voltage across this resistor. If this method is to be used, the two resistors 
should be installed before the PCB is mounted in the chassis. 

The two resistors are installed on the PCB in the positions marked 
"link". The resistors should be installed "end-on" so they can be shorted 
out after the adjustment has been made. 

The optimum quiescent current, for minimum distortion, is of the 
order of five milliamps. While this adjustment is being carried out, the 
amplifiers must be loaded with a loudspeaker or dummy load. 

When using the digital multimeter, adjust the trimpot in each channel 
for a voltage of five millivolts between the emitters of Q6 and Q7. If using 
the 220 ohm resistor method, adjust the trimpot for a voltage of IV across 
each of the 220 ohm resistors. Then short out the resistors by twisting 
them and soldering. 

With those adjustments made, you are ready to enjoy your Playmate 
amplifier. Connect a record player, tuner or cassette deck, and a pair of 
loudspeakers and you are in business. 



Above is an actual size reproduction of the 
front panel artwork. Stick-on Scotchcal front 
panels will be available from Radio Despatch 
Service, 869 George St, Sydney, NSW 2000, and 
from other suppliers. 
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The Serviceman 


1C 


An 18-month intermittent: Some kind of a record? 


Is the pattern of service work changing? Are faults becoming more 
difficult as the simple component failures are being reduced? 
Many servicemen feel very strongly that this is so, and that both the 
customer and serviceman may have to get used to the idea that 
faults may not happen so often but, when they do, they will be much 
more costly to repair. 


Readers of these notes might be par¬ 
doned for imagining that all I, or my 
colleagues, ever do is track down inter¬ 
mittent faults. That's not really true, of 
course, because if it was we would 
rapidly go broke. What really happens 
is that I choose to relate these cases in 
preference to most others, since I con¬ 
sider that they constitute the ultimate 
challenge, Doth technically and 
diplomatically. 

Nevertheless, some of my colleagues 
are convinced that we are getting more 
of this kind of fault and less of the 
routine ones which pay the bills. As one 
of them put it, "Now that they've done 
away witn valves, paper capacitors, and 
moulded mud resistors, there are no 
simple faults left to happen. When 
something does go wrong, it's bound to 
be a hard one!" 

While something of an exaggeration, 
there is an element of truth in it. The 
proportion of hard faults to simple 
faults is changing, and for the reasons 
he states. Ana carrying this theme to its 
logical conclusion, we might expect 
that as components are improved still 
further, faults will become even fewer 
and even harder. 

What a horrible thought! 

All of which is simply by way of in¬ 
troducing another intermittent. 

This particular story concerns a 
"Princess" 14CTI 36cm colour set. The 
set is about three years old now, but the 
trouble first appeared when it was only 
about 18 months old — which means 
that the customer had been enduring 
the fault for nearly 18 months before I 
finally tracked it down. This must be 
something of a record in itself. 

According to the owner, it first show¬ 
ed as an occasional picture failure at 
switch-on; no picture, no raster, "no 
nothing" — just a black screen. 
Sometimes it would come good after 
60 ELECTRONICS Australia, January 


about 10 minutes, sometimes it would 
take up to half an hour. There were no 
other symptoms, no smoke or other 
signs of distress, and the sound was 
normal. 

At first it was relatively rare, and the 
owner was not too disturbed by it. But 
it became progressively worse and, 
about 12 months ago, he first brought it 
to me. And, having listened to his story 
and asked a few questions, I suggested 
he leave it with me for as long as was 
necessarv. Fortunately it was a second 
set, usea mainly in the children's rum¬ 
pus room, so he was not unduly 
worried when I told him it might take 
some time. 

Another fortunate aspect of the 
situation was that the owner was a 
customer of long standing and one with 
whom I was on quite friendly terms. 
Had it been otherwise I doubt whether 
either of us would have had the 
patience to see the exercise through. 



"I've had to kick it every now and 
then!" ("Radio-Electronics"). 


1980 


As is my custom, I set it up on a cor¬ 
ner of the bench where I could let it 
run, under observation, while I attend¬ 
ed to more routine jobs. I removed the 
back so that I would have ready access 
to the interior when it failed, with the 
least possible disturbance to the set 
itself. 

Then it was simply a matter of 
switching on and waiting. Or so I 
thought. I was not really surprised 
when it ran faultlessly for the first cou¬ 
ple of days; any old hand will tell you 
that this is par for the course. But wnen 
it kept on going, day after day, with not 
so much as a flicker, I couldn't ignore 
the situation. Eventually I had to call the 
customer and explain what was 
happening. 

In particular, I felt the need to ques¬ 
tion him again, in case the fault was 
peculiar to his installation — though I 
couldn't imagine what kind of a situa¬ 
tion could cause such behaviour. Nor 
did further questioning help. In the 
end I suggested that he take it back, 
take careful note of any pattern in¬ 
volving temperature, time of day, etc, 
and bring it back when he had found 
something — or couldn't stand it any 
longer. 

A few weeks went by and then he 
was back in the shop. He hadn't been 
able to establish any pattern, but he 
had reached the stage where he 
couldn't stand it any longer. It was now 
so unreliable as to be virtually useless. 
As far as he was concerned, I could 
keep the thing as long as I liked. 

Well, at least I could take my time. 

In fact I had already made some en¬ 
quiries of a colleague, who I discovered 
had handled several of these sets, some 
with intermittents. His advice was brief 
and to the point: "It's those b- 
wire wrap joints. Solder those and you 
won't have any more trouble." 

He was referring to a number of lead 
terminations on the main board; leads 
to the panel controls, yoke, speaker, 
picture tube socket, etc. Frankly, I was 
sceptical. I have always been led to 
believe that wire wrapped joints were, 
statistically, more reliable than soldered 
joints. 

On the other hand, without any 
better idea, what did I have to lose? So I 















took his advice and soldered each one. 
Then I put the set on trial again and let 
it run every day for the next couple of 
weeks. At the end of that time, with no 
sign of trouble, I felt he might have 
something. I rang the owner and 
cautiously suggested that, hopefully, I 
might have found it. And so the set 
went back into the rumpus room. 

In fact, it really did seem that I had 
fixed it. I saw the customer from time to 
time over the next few months and 
every time he reported that the set was 
still going strong with no sign of the 
trouble. It wasn't until nearly eight 
months later that he walked into the 
shop one day, with a face as long as a 
wet week, and said, "I'm afraid I've got 
some bad news." 

Then, as if I hadn't already guessed, 
he went on to explain that the set was 
playing up again, exactly as before. He 
nad brought it with him in the car and 
he was quite prepared to leave it with 
me for as long as necessary. 

So once again I set it up in the 
workshop and prepared for a long vigil. 
But one thing was obvious, I had to find 
a way to make the set misbehave on the 
bench. So far I hadn't even seen the 
fault. 

I let it run for a couple of days and 
then, when nothing had shown up, I 
had another think about it. The only 
difference between the home situation 
and that in the workshop was that I had 
removed the back for ready access. In 
as much as the fault had always shown 
up when the set was cold I had assumed 
that removing the back was not only 
convenient, but might even encourage 
the fault. 

THE FAULT AT LAST! 

But now, since this was obviously not 
working, I tried the opposite approach; 
covering it with a blanket to encourage 
a higher temperature. And it worked; 
after about an hour I suddenly realised 
that the screen was completely black. 
Fortunately, I was well prepared. I had 
studied the circuit and board layouts 
and had the CRO leads ready to begin 
tracking video signals. 

The video amplifying chain consists 
of five transistor stages, mostly direct 
coupled, but capacitance coupled 
between the third and fourth stages. 
The fifth video amplifier is then 
directly coupled, via level controls, to 
the emitters of the three (red, green 
and blue) driver transistors for the 
three picture tube cathodes. The B-Y, 
G-Y and R-Y signals are fed to the 
bases of the driver transistors. 

It didn't take me long to establish 
that everything seemed to be normal 
up to the base of the fourth video 
amplifier, but not at the collector of the 
same transistor. Here the video had 
suddenly vanished, although the sync 
pulses were still present. It was as if the 
video had been chopped off at the 
black level. 

At this point the set came good, leav- 


IF YOU WANT 
TO UNDERSTAND 
MORE ABOUT 
MICROPROCESSORS 
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APPLY HERE... 


One of the fastest growing sections of the 
electronics industry is microprocessing and its 
associated technology. A sound basic knowledge and 
a constant up-dating of that knowledge is necessary to 
stay informed of the developments within this exciting 
new technology. 

Stott’s Technical Correspondence College has 
produced an up-to-the-minute home study course 
specifically designed for people interested in this 
subject. 

This Stott’s home study course has been 
meticulously prepared by experts in this field and 
takes you through the stages necessary to reach a 
basic understanding of micro-computers and the 
processing techniques needed for their application, 
whether for consumer or industrial use. To this basic 
training you can add further knowledge and gain more 
experience. 

The course is prepared in three stages. It begins 
with initial training in basic electronics, goes on to 
digital electronics and then proceeds to an in-depth 
study of microprocessors. 

For further information on Stott's Microprocessors Course or 
other courses which interest you, mail the coupon below. 


Slolls V 


Melbourne. 159 Flinders Lane. 3000. Tel: 63 6212 
Sydney, 383 George Slreet, 2000. Tel: 29 2445. 
Brisbane. 290 Adelaide Street, 4000. Tel: 31 1627 
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Radio for Amateurs 
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Digital Electronics 
AM Radio Receivers 
Radio/TV Servicing 
Colour Television 
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Certificate 

A full range of Hobby and 
Business courses also 
available. 
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SERVICEMAN - cont. 


ing me with the strong impression that 
the fault was in the fourth video stage, 
and most probably in the form of an in¬ 
termittent transistor. So I fitted a new 
transistor on spec, and then made a 
careful record of the normal waveforms 
right through to the collector of the 
fifth video amplifier. 

Then it was another session of 
waiting. For a while I thought I might 
have fixed it, but, after a few hours, it 
failed again. The first thing I did was to 
check and record the faulty waveforms 
through to the fifth amplifier collector. 
Then I went back to the fourth stage for 
a more detailed search. 

I went over it component by compo¬ 
nent. I froze them, heated them, and 
bashed them, all to no avail. I changed 
both diodes, plus the 82pF capacitor in 
the emitter circuit. Again, I drew a 
blank, whi.ch was all the more 
frustrating by reason of the time I had 
to wait after each change before I knew 
the result. 

It was the waveforms I had recorded 
which finally gave me the clue I need¬ 
ed. The first thing that struck me was 
that, under the fault condition, the 
pattern at the collector of the fourth 
amplifier, the emitter of the fifth 
amplifier, and the collector of the fifth 
amplifier, were virtually identical. 

The second, and even more impor¬ 
tant, point was that the fault condition 
wave form at the fifth amplifier collec¬ 
tor, compared with the same pattern 
when it was working correctly, was in¬ 
verted. Suddenly I had the horrible 
feeling that I had been backing the 
wrong horse; that the fault was most 
likely in the fifth amplifier rather than 
the fourth — the waveform at the 
fourth collector being simply a reflec¬ 
tion of what was happening in the next 
stage. 

The voltage levels at the fifth 
amplifier collector were also signifi¬ 
cant. Normally there is not much signal 
level here (only about 1.5V), since the 
stage is really an inverted emitter 
follower, the wanted signal being 
developed across the 18k emitter 
resistor. The collector resistor is quite 
small (120 ohms) and appears to per¬ 
form only a secondary function, 
probably limiting the dissipation in the 
transistor. 

But under the fault conditions, as 
well as being inverted and clipped, it 
was running up to 15V. Suddenly the 
penny dropped; it was almost certain 
that the collector was not going to 
ground as was intended, either because 
the 120 ohm resistor was going open 
circuit, or because the ground connec¬ 
tion itself was faulty. 

Thus alerted, I prepared to make the 
appropriate measurements the next 
time the fault appeared. When it did I 
switched off and measured from collec¬ 



JOC joni "Ln/_: 



-n_j l*+i4v 


COLLECTOR OF 02 


V_ FAULT _*_ 

The relevant circuitry of a "Princess " 14CT1 colour TV receiver , which suffered 
from an intermittent picture problem virtually from new. Observation of the 
waveforms sketched below the circuit gave a clue to the source of the fault. 


tor to chassis; feeling very gratified 
when it showed open circuit. It was the 
same story from the other end of the 
resistor, which led me to the copper 
pattern on the board. 

This board, called the "Video Out 
Module" accommodates the three 
driver transistors and the fifth video 
amplifier, and has a moderately com¬ 
plex copper pattern. It is also a double¬ 
sided board and when I commenced to 
trace out the ground connection I 
realised that this not only meandered 
all over the board, but also transferred 
from one side of the board to the other. 

And that was where I found the trou¬ 
ble. The transfer from one side of the 
board to the other was by means of a 
short length of tinned copper wire, 
soldered to the copper on each side. 

Closer inspection, with a glass, 
revealed the all-too-common story. 
The solder, instead of flowing up the 
side of the wire, had formed a crater, 
with the wire sitting in a hole in the 
centre. In fact, I found that I could ac¬ 
tually move the wire in the hole and 
make or break the circuit at will. 

As always in such cases the cure was 
an anti-climax; it took only a few 
moments to scrape the wire with the 


oint of a knife, then apply solder and a 
ot iron. 

But what a nasty one. It is no ex¬ 
aggeration to say that a fault like this — 
simple enough in itself, but incredibly 
hard to track down — can put an ex¬ 
pensive colour set on the tip. Because 
the cost of finding such faults at today's 
labour charges, can rapidly run into 
hundreds of dollars, without any in¬ 
dication as to when it will stop. 

It wasn't quite that bad in this case, 
but only because the owner was able to 
co-operate by not putting any time 
limit on the job, thus enabling me to 
use what otherwise might have been 
dead time. 

And the incident certainly highlights 
the whole problem of poor quality 
soldered joints. One colleague es¬ 
timates that more than a quarter of the 
jobs he handles involve faulty soldered 
joints, with a significant percentage in 
the difficult intermittent category. 

What is the answer? I wish I knew, I 
could probably make a fortune. All I do 
know is that the-jndustry in general 
needs to find some way to improve the 
reliability in what has always been a 
very tricky area. The method is up to 
them. ® 
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AF300 AUDIO AMPLIFIER 
A real wori<-horse, this 
universal power amp has 
a wide range of applications 
such as car radio, record 
players and small receivers. 

Due to its well designed electronic circuit 
the AF300 can be used over wide voltage 
ranges without deterioration of the 
specification parameters 
Kit AF300 - $25.00 
AF340 40 WATT AUDIO AMPLIFIER 
MODULE 

High quality 20-20,000 Hz, 37w 
RMS with low distortion. 

Kit AG340 — $35.00 

FM Tuners 

HF325-2 QUALITY FM TUNER MODULE 
The HF325 is a complete high quality FM tuner of' 
professional standing. The tuner unit is ready-made 
and pretrimmed, making it child’s play to assemble. 
Tuning range 88-108 MHz, operating voltage 12-55 
ac. Kit HF325 — $79.00 
Stereo decoder HF 310 
HF310 FM RECEIVER 

The HF310 is a very reasonable priced HF FM tuner. 
Fully trimmed, the sensitivity according to IHF 
standards is better than IOuV. Features 60 dB S/N 
radio and low harmonic distortion. 

Kit HF310 — $49.00 

HF330 STEREO DECODER 

Gives 40-45 dB channel separation, just add to a 

good quality FM receiver. Kit HF330 — $24.00 

Pre-amps (RF) 

HF395 RF PREAMPLIFIER 
Gain 30dB to 20 MHz 10 dB to 100 MHz and 5 dB 
to 226 MHz Ideal to boost reception on short-wave 
receivers. Kit HF 395 — $6.00 
HF385 VHF/UHF ANTENNA PREAMP 
Superb quality with two aerial inputs and one down 
lead which simultaneously supplies current from the 
power supply. Frequency range 40-250 MHz and 
400-820 MHz. Gain 9-18 dB, depending on 
frequency. Kit 385 — $30.00. Box B850 — $6.00. 


Light Shows 

AT465 LIGHT SHOW 
Turn your music into light 
Simply connect this 3 
channel light show to the audio 
terminals of your amplifier and this 
quality kit does the rest for you! 

Kit AT465 — $64.00 

Attractive box and knobs B6065 — $25.00 
AT468 4 CHANNEL LIGHT SHOW 
This superb kit drives 4 lights (400w per channel) 
from the audio amplifier output Kit AT468 — 
$7500. Attractive box and knobs B3265 — $48.00 
AT365 LIGHT SHOW 

This quality kit uses microphone input instead of 

connection to the audio output. 1599w max 

Kit AT365 — $69.00 

Box and knobs B3265 - $48.00 

FM Transmitter 

HF65 FM TRANSMITTER 60-148 MHz 
Will run 5w output with heat sink. Ideal for signal 
testing of for a miniature transmitter which could be 
received on a standard FM receiver. Kit HF65 — 
$9.00. 


Receiver Converter 

HF305 VHF CONVERTER 

Converts FM 105-148 MHz to 
105 MHz 

Kit HF305 - $28.00 
Box B3405 attractive 
chassis kit — $24.00 

AM Receiver 

HF61 MEDIUM WAVE 
RECEIVER 540-1600 KHz 
, receiver complete with ferrite 
/coil antenna Kit HF61 — $9.00 

Power Supplies 

NT415 LAB POWER SUPPLY 
0-30V 1 amp well-regulated 
supply for professional use. 
Complete with box and transformer. 
Kit NT415 — $128.00 
NT300 LABORATORY POWER SUPPLY 
2-30V High quality supply, regulated 
duv dc at 2 amps with overload 
protection. Complete with box and 
transformer. Kit NT300 — $110.00 

_ Quick assembly kits 

JK01 GENERAL PURPOSE AMP 0.5w $18.00 
JK02 MICROPHONE AMPLIFIER $18.00 

JK03 SINE WAVE GENERATOR 

20-20,000 Hz.$30.00 

JK04 FM TUNER 88-108 MHz.$30.00 

JK05 27 MHz RECEIVER.$33.00 

JK06 27 MHz TRANSMITTER.$29.00 

JK07 DUAL TONE DECODER FOR 

R/C MODELS...$43.00 

JK08 330Vac LIGHT OPERATED RELAY .. $19.00 

JK09 SIREN KIT inc. SPEAKER.$19.00 

JK10 PHOTOGRAPHIC TIMER 240 Vac ... $23.00 
JK101 CAR BURGLAR ALARM KIT.$55.00 

New Kits 

AT347 Electronic Roulette.$54.00 

AT350 2 amp triac light controller.$12.00 

AT357 Touch-control light dimmer.$33.00 

AT356 6 amp AC regulator..$27.00 

MI-360 Multivibrator, sq. wave to 10MHz.$6.00 

SY-31015w stereo amplifier kit.$230.00 

SY-34037W stereo amplifier kit .$289.00 






JostyKits are available now from: 

Sydney: Custom Com¬ 
munications, 6 Orchardleigh St 
Yennora. Ph. 631-3544. 

Radio Despatch Service 
869 George St 
Sydney Ph. 211 0816 
Vicom International Pty Limited 
339 Pacific Hwy, 


(02) 436 2766 


Adelaide: Hamtronics, 

Goodwood Rd, Kingspark, 

Ph. 272-8417. Port Adelaide, 
international Communica¬ 
tions Systems, 75-77 Dale St, 

Port Adelaide. Ph: 47-3688. 

Melbourne. Eastern Com- _ _ 

munications, 898 Riversdale Rd ’ ph 66 3 3736, 
Camberwell. Ph. 836 8635. 


Tasman Electronics, 

12 Victoria St Coburg. 

Ph. 354 5062. 

J.H. Magraths & Co. P/L, 
.. Lonsdale St 


1 Wickham Tee 
Ph. 229 6155. 

Launceston: Advanced 
Electronics, 5A Quadrant, 

Ph. 31 7075, Tasmanian 
Hi-Fi Company, 87A Brisbar 
St Ph. 31 5815. 


Gold Coast 32 2644 
Melbourne 836 8635 
Perth 321 3047 
Geelong 78 9660 
Rockhampton 28 2843 
Wagga 21 2125 
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THE TOPTEAM 
OF TESTERS 

The Professional Choice. 


Make your choice of the tester to suit the job — 
knowing that your selection is backed by two great 
reputations. The reputation of Hioki, world-famous 
for their innovations in electrical measuring 
instruments for forty-five years, and H. Rowe who 
have close to 80 years of experience in the 
electrical industry. H. Rowe are the sole agents for 
Hioki in Australia. 


These outstanding testers meet the most 
exacting standards of professionals — which is 
why they are chosen by the majority of electricity 
authorities. We believe Hioki are unequalled for 
reliability in their field. 

Before you choose any tester, look into this Hioki 
range. You will be pleased and perhaps surprised 
at their advanced technology. 



A wide range of optional 
accessories also available 


=mr 


Phone now — we'll be pleased to arrange a 
demonstration or supply further details. 

•SYDNEY 6016600 • MELBOURNE 3296511# 
•BRISBANE 525231 • ADELAIDE 466411 • PERTH 4466622# 




H. ROWE 

















CIRCUIT & DESIGN IDEAS 


Interesting circuit ideas and design notes selected from technical literature, reader contributions and staff 
Jottings. As they have not necessarily been tested in our laboratory, responsibility cannot be 
accepted. Contributions to this section are always welcome, and will be paid for if used. 

Conducted by Ian Pogson 


Flash strobe addition to Sound Triggered Photo Flash 



I had been considering making a 
device for strobing my computer-flash 
and on reading your article on the 
Sound Triggered Photo Flash in 
September 1979,1 realised the possibili¬ 


ty of incorporating such a feature into 
that unit. Some easy changes enable 
the Sound Triggered Photo Flash to be 
used as originally intended or as a 
photo flash strobe unit. The 


modifications will only be of use with a 
computer-flash and the number of 
flashes is determined by the flash unit 
used. 

The flash strobe feature may be in¬ 
corporated simply by changing one 
capacitor and adding four resistors, one 
potentiometer and two switches, one 3- 
pole 2-way and one press-on. The 
number of flashes depends on the flash 
unit being used and can be as many as 
10 — using an Olympus 310 flash. The 
time interval between flashes can be as 
long as 1.6 seconds using the values 
shown and is controlled by the 5M 
potentiometer. 

The flash will be strobed by the 555 
which has been switched to an astable 
mode as long as the press switch is clos¬ 
ed, or until the flash unit has discharg¬ 
ed. When the 555 is switched back to its 
monostable mode the Sound Triggered 
Photo Flash will behave normally. 

(By Mr B. Jones, 21 McMaster Street, 
Scullin, ACT 2614.) 


Novel alarm for digital clock 
uses two CMOS oscillators 



Having recently built a digital clock 
using the NS MA1002B module, I decid¬ 
ed to add an alarm facility. The follow¬ 
ing alarm circuit which I developed 
may be of interest to other readers. The 
alarm tone is more subtle than conven¬ 
tional alarms which in the past have had 
the effect of tempting me to throw the 
clock out the window! Despite the 


more elaborate alarm tone, the cost is a 
fraction of a commercial buzzer, 
Sonalert, etc. 

The circuit consists of two CMOS os¬ 
cillators, one oscillating at ap¬ 
proximately 5kHz which is gated on 
and off by the other at approximately 
0.5Hz. The gated output of the 5kHz os¬ 
cillator drives a ceramic transducer 


which may be either a crystal 
microphone or earpiece, depending on 
what the constructor has available. The 
alarm is triggered via a 100k resistor by 
terminal E3 on the clock board. If the 
constructor chooses, he may alter 
either the oscillator frequencies by 
changing the values of the 500pF and 
0.47uF capacitors. 

And there it is, a 4011, three resistors 
and two capacitors for what I believe to 
be a mucn more pleasant alarm to 
awake to in the morning. 

(By Mr G. A. Wills, 12 Avondale 
Street, Clarence Park, SA 5034.) 


On screen clock 
with 2650 

Here is a program which I wrote to 
give an on screen digital clock display, 
using the 2650 mini computer. The 
clock works with either the EME 1 or 
the VDUs in EA in February, 1978. It will 
not operate on any VDU which gives an 
automatic line feed oh receipt of a 
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.SOAR 

' corporation 


A vailable 


NEW... 


ME-501A 

FR. $78 TAX PAID 

ME-501 B 

Same as ME 501A 
plus continuity checker. 


DIGITAL HANDHELD 
MULTIMETER . . . 

USHERS IN A DYNAMIC 
GENERATION OF 
MULTIMETERS 

SPECIFICATION 

ME-501A 

VOLTS: DC — 200MV-1000V 

ACCURACY — 0.8% 

AC — 1000V 

CURRENT: DCMA — 200ty-10A 

ACCURACY 1.2% 
RESISTANCE: 2K-2MEG OHMS 
TRANSISTOR Hfe CHECKER: 10% 


AMPEC ENGINEERING CO PTY LTD 

1 Wellington Street, Rozelle 2039 
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CIRCUIT & DESIGN IDEAS 


carriage return. 

Afer loading the program the clock is 
set by entering — 

(1) current minutes in register 1, 

(2) current minutes X10 in register 2, 

(3) current hours in register 3, 

(4) current hours X10 in memory ad¬ 
dress 0573. 

Note: The numbers are entered in hex. 

To regulate the clock vary the 
numbers at the following locations — 
051F — very fine adjustment, 

0521 — fine adjustment, 

0523 — coarse adjustment. 

To start clock — G500 clear carriage 
return. 


0500 

04 

0D 

3F 

02 

B4 

00 

05 

73 

3F 

02 

B4 

03 

3F 

02 

B4 

04 
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B4 

02 
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73 
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00 
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31 
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05 

30 
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05 
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(By Mr R. Reid, 12 Gemini Close, East 
Doncaster, Victoria 3109.) 


Counter records number of camera shutter openings 



Home movie enthusiasts may find facility is provided on the camera. It 
this counter circuit to be a useful addi- gives a direct digital readout of the 
tion to their equipment. It plugs direct- number of times the shutter opens, 
ly into the flash gun socket where this The frame counter is invaluable 

Make before break meter switching 

Most readily available multiway 

S switches have moving contacts 
connect adjacent poles as they 
are switched. With positive and 
negative supplies to be metered by a 
switched panel voltmeter, the results 
can be interesting (and brief) if some 
precautions are not taken. 

The use of alternate poles is one 
solution to the problem but is wasteful 
and often impracticable. Using a meter 
requiring series resistors suggests a sim¬ 
ple solution. Arrange the series 
resistors so that no damage can be 
done by the moving contact as shown 
in the circuit. 

(By Mr R. V. Taylor, 7 Robin Street, 
liSDUl ' ' ' 


when doing single frame time lapse and 
general trick photography. It can be 
used to time the length of scenes ac¬ 
curately. The HP display is very well 
suited to this application although it is a 
little expensive. The display On/Off 
switch saves power during long filming 
sessions. For the lead, I purchased a 
flash gun extension cable and cut off 
the end not needed. 

(By Mr T. Dalziell, 2 Crews Place, 
Wanniassa, ACT 2903.) 

Helps save petrol by keeping your 
car in tune 

T ransistor-assisted 
Ignition System 

with dwell extension and full 
protection I 

Electronic ignition is in but CDI systems are 
out. Our new transistor-assisted ignition 
system with dwell-extension has all the ad¬ 
vantages of COI without the disadvantages. 
Our new circuit results in a hotter spark at 
high engine speeds and is directly compatible 
"h electronic tachometers. 

! kit is absolutely complete, right down to 


Salisbury East, SA 5109.) 
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Basic 

Electronics 



Build our 
reaction timer 


And find out just how safe a driver you are 


Here is a simple and easy to make Reaction Timer. When the red 
light comes on, you go for the stop button as fast as you can The 
time you take is registered on the meter. Normally, your time 
l h0U less than 250 mill 'seconds for the pushbutton or less 
than 400 milliseconds for a pedal switch. How fast are you? 


by GERALD COHN 


When you are driving, your reaction 
time in an emergency can make the 
difference between rapid evasive ac¬ 
tion and possible fatalities. It is well 
known that reaction time is affected by 
the driver's physical condition and his 
psychological outlook at the time. In 
some cases, the driver does not register 
the emergency at all and drives straight 
into a disaster. 

Some people stoutly maintain that 
alcohol does not adversely affect their 
reaction time and may even improve it. 
Limited tests that the author has 
witnessed would indeed seem to in¬ 
dicate that a limited amount of alcohol 
does not affect physical reaction time 
to any extent. What is affected is 
judgement. But that is another story. 

Eventually, reaction time testing may 
become part of the general driver 
licensing procedure. Even licence 
renewals may be conditional upon 
passing a reaction test and sight test. 
Who knows? In the meantime, we have 
produced a unit to measure reaction 
times up to one second. If your reac¬ 
tion time is longer than that you are dis- 


;al * • 


4 



Construction is not at all critical. We mi 
timber with an aluminium front panel. 
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aster material anyway! 

The unit presented here will enable a 
number of interesting reaction tests to 
be made. To perform the tests, two 
people are required. One acts as a 
starter and presses a button to light up 
an indicator on the tester.. The other 
person is the one being tested, and 
must hit their button to turn off the 
light. The reaction time can then be 
read from the meter. The starter then 
has a reset button to zero the meter 
before the test is repeated. 

An approach to measuring a small 
time interval of less than one second 
can take two general directions. First, 
logic circuitry can be used and the 
result displayed in digital form. All that 
would be required is a 100Hz square 
wave oscillator driving a couple of 
decade counters plus the associated 
decoders and drivers for the digital dis¬ 
play. The test would be merely starting 
and stopping the clock. The readout 
would be in the form of two digits 
which would be multiplied by ten to 
give the result in milliseconds. For ex¬ 
ample, a readout of 34 would represent 



the circuit board on a piece of 


1980 


340 milliseconds. 

An alternative and simpler approach 
is to use an analog circuit. This 
produces a steadily rising voltage which 
is stored and held at the end of a given 
time interval which represents the reac¬ 
tion time. 

But how do you produce a steadily 
rising DC voltage, ie, a voltage in¬ 
creasing at a constant rate for a max¬ 
imum interval of one second? All that is 
required is to charge a capacitor at a 
constant current. The resulting voltage 
across the capacitor will rise at a cons¬ 
tant rate. 

This can be shown by derivation from 
the fundamental relationship: 

Q = CV 

Where V represents voltage, Q 
represents charge in coulombs and C 
represents capacitance in Farads. 

If we rewrite the above equation as V 
= Q/C and then divide both sides by 
time in seconds, we get: rate of voltage 
change in volts per second is equal to 
the number of coulombs per second 
divided by the capacitance. But 1 
ampere is equal to 1 coulomb per se¬ 
cond, ie, current is the rate of charge 
flow. So dividing the capacitor charging 
current by the capacitance gives us the 
rate of voltage change. So the way to 
■ get a constant rate of voltage increase is 
to charge the capacitor with a constant 
current. 

We can set the rate of voltage in¬ 
crease by selecting the value of cons¬ 
tant current and the size of the 
capacitor. The capacitor must have very 
low leakage relative to the value of the 
charging current. The capacitor that we 
chose was a 47uF tantalum electrolytic. 
Aluminium electrolytics must not be 
used as their leakage is too high for this 
application. If we select a rate of 
voltage increase of 7 volts per second, 
the constant charging current required 
is 0.33mA. 








Refer now to the circuit diagram (Fig 
2). The constant charging current to the 
capacitor is provided by Q3 and its 
associated components. The basic cir¬ 
cuit of a constant current source using 
one transistor is shown in Fig 1. A 
reference voltage provided by a zener 
diode is applied to the base of the tran¬ 
sistor and the emitter resistor is 
selected to set the collector current. 
The voltage across the emitter resistor 
becomes the reference voltage minus 
the base-emitter voltage of the tran¬ 
sistor. 

In the basic circuit we have shown a 
zener diode which provides a 
reference voltage of 4.7V. This would 
result in a voltage across the emitter 
resistor of 4.0V (allowing for a base- 
emitter voltage of 0.7V). Any tendency 
for the collector current to increase 
would increase the emitter voltage by 
the same amount, which would bias the 
transistor off which would drop the 
current back to where it should be, and 
so on. The reverse process applies if the 
collector current tends to reduce. 

Later on in the article we will explain 
the component differences between 
Fig. 1 and the current source Q3 in the 
complete diagram. 

Flaving described how to obtain a 
voltage which increases linearly with 
time using a constant current source to 
charge a capacitor, we can now discuss 
how to start and stop the current 
source. We do this with an RS flipflop 
consisting of Q1 and Q2. 

The flipflop has uneven collector 
loads. Q1 has a Ik resistor in series with 
a light emitting diode while Q2 has a 
3.9k load. This means that when power 
is first applied to the circuit, Q2 always 
turns on while Q1 is held off. Q2 effec¬ 
tively shorts out the voltage reference 


zener diode D1 via D2 which turns off 
the current source Q3. Just to make 
sure that Q3 is turned hard off, diode 
D3 is connected in series with the 
emitter. The diode voltage is held cons¬ 
tant by bias current from the 10k 
resistor to the 0V line. 

So the situation at switch on is that 
Q2 is on which holds Q3 off, and so the 
voltage across the 47uF capacitor 
remains at zero. To start charging the 
capacitor, the START button is pressed 
which momentarily removes the base 
voltage of Q2. This turns Q2 off and Q3 
on allowing the capacitor to charge. 

At the same time as Q2 goes off, Q1 
comes on and illuminates the light- 
emitting diode. The person being 
tested must then hurriedly press the 
STOP button which reverts the flipflop 
to its original condition and turns Q3 
off. The voltage which then appears 
across the capacitor represents the 
elapsed time. All that remains is to 
measure this voltage while making sure 
that the capacitor's charge is not bled 
away so fast as to make the meter 
pointer drop rapidly. In other words, 
we have to measure the capacitor 
voltage but make sure that the current 
drawn off by the measuring circuit is as 
low as possible. 

Our method of monitoring the 
capacitor voltage is to use a Darlington 
transistor pair to drive a 1mA meter via 
appropriate resistors. With the high 
beta of the composite transistor the in¬ 
put current from the capacitor is very 
low — less than 1 microamp. 

The Darlington transistor pair, Q4 
and Q5 actually constitute a simple 
"sample and hold" Circuit. 

Several features of the circuit remain 
to be explained. First, the RESET button. 
This resets the meter to zero after a test 


so that it can be repeated. Notice that 
the capacitor is not discharged directly 
by shorting out. Rather, we remove the 
positive supply voltage from the 
Darlington, so that the capacitor dis¬ 
charges via the two base-emitter junc¬ 
tions and the meter circuit. 

This effectively reduces the capacitor 
voltage to slightly less than the forward- 
bias base voltage of the Darlington pair, 
ie, slightly less than 1.2V. So instead of 
rising from zero at the start of a test, the 
capacitor voltage rises from ap¬ 
proximately 1.2V. This means that as 
soon as the capacitor voltage begins to 
rise during a test, the meter pointer 
rises accordingly. 

A simple, easy-to-reproduce calibra¬ 
tion procedure presented a major 
problem in development of the pro¬ 
ject. No matter how ingenious or com¬ 
plex a circuit such as this might be, it is 
useless if it cannot be accurately 
calibrated by the would-be constructor 
who has a minimum of test instruments 
at his disposal. We believe we have 
solved this in a neat fashion. 

The calibration is performed by alter- 
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Basic Electronics — reaction timer 



ing the setting of the current source so 
that it delivers a smaller constant 
current. This is done by temporarily 
removing the wire link shorting the 
100k resistor in the emitter circuit of 
Q3. This increases the total resistance in 
the emitter of Q3 to 110k and thus 
reduces the capacitor charging current 
to one-eleventh of the normal value. 
Now, the meter takes 11 seconds to 
reach full-scale deflection instead of 
one second. 

So to calibrate the reaction timer, 
proceed as follows. Remove the wire 
link to insert the 100k resistor into cir¬ 
cuit. Press the START button, wait a few 
seconds and press the STOP button. 
Now press the RESET button to zero the 
meter. Now press the START button, 
wait exactly 11 seconds and press the 
STOP button. Now set the 10k preset 
potentiometer so that the meter reads 
full scale. This will have to be repeated 
a few times because the meter reading 
drops slowly. 

Having set the 10k preset poten¬ 
tiometer so that the meter takes exactly 
11 seconds to rise from zero to full 
scale, the wire link can be replaced to 
short out the 100k resistor ana the unit 
is ready to perform testing. Ideally, the 
10k and 100k resistors should be Ipc 
units, but in practice 5pc units will be 
close enough. 

We specify an LED in the circuit 
because it has almost instantaneous 
response time, ie, light is emitted as 
soon as voltage is applied. The use of an 
incandescent lamp in this role would 
inevitably cause errors because of the 


thermal lag of the filament. 

Notice that the 10k resistor in the 
base voltage divider of Q2 is fed from 
the junction of the LED and the Ik 
resistor, and not from the collector of 
Q1. This is to avoid the small current 
flowing in the 10k resistor from partially 
lighting the LED. 

Construction of the reaction timer is 
not critical as far as layout is concerned. 
It can be built cheaply onto a piece of 
timber or “dressed" up to look the part 
of a piece of test equipment. Our ap¬ 
proach to the construction is shown in 


the photographs, but this is only a 
suggestion. 

All the circuit components are 
mounted on a small section of 
Veroboard, 60 x 95mm. We used 
Veroboard with 2.5mm conductor 
spacing which is the most readily 
available type. 

Take care to observe the orientation 
of the transistors and the polarities of 
the diodes and the elecrolytic 
capacitors. These are shown in the wir¬ 
ing diagram. 

The two resistors, 10k and 100k, 
associated with the constant current 
source, Q3, are wired "end on" and a 
loop of hookup wire is soldered to their 
ends to short out the 100k resistor. The 
details are shown in the wiring diagram. 
The idea is just to "tack" the wire with 
your soldering iron so that it is easily 
removable for the calibration 
procedure. 

The LED, toggle switches'and meter 
are mounted onto a piece of 
aluminium sheet fastened at right 
angles to a piece of timber. The 
Veroboard is also mounted on the 
piece of timber. The START and STOP 


We estimate that the current 
cost of parts for this project 
is approximately 

$20 

This includes sales tax but 
does not include the cost of 
the DC plugpack. 



A rear view of the completed timer showing the wiring etc. The link across the 
100 k resistor can be seen just to the left of the pot. 
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TEST YOUR REFLEXES 


buttons were mounted in plastic film 
containers (pill cases would also be 
suitable) for easy use. 

We used a 1mA meter movement 
and changed the units that are read 
from the meter to seconds instead of 
mA. This was done by erasing the 
letters "mA" and then replacing them 
with "SECONDS" using rub on letter¬ 
ing. 

The STOP switch could be mounted 
in a floor jig with both a brake and an 
accelerator pedal to simulate the brak¬ 
ing procedure, ie lifting the foot from 
the accelerator pedal and onto the 
brake pedal to halt the car. Here the 


Parts List 

7 1mA meter movement 
2 miniature SPDT toggle switches 

2 miniature N/O contact pushbut¬ 
tons 

1 9 volt plugpack/battery eliminator 
(not included in price estimate) 

1 piece Veroboard 60 x 95mm 

SEMICONDUCTORS 

3 BC558 PNP transistors 
1 BC549 NPN transistor 

1 BC548 NPN transistor 

2 1N914 or 1N4148 diodes 
1 BZX79C4V7 zener diode 
1 red LED 

RESISTORS (V4 or V2W, 5% 
tolerance) 

4 x Ik, 1 x 3.9k, 1 x 4.7k, 4 x 10k, 2 x 
22k, 1 x 100k 

1 x 10k trim pot 
CAPACITORS 

2 x 4.7uF/16VW electrolytic 
1 x 47uF/25VW tantalum 
MISCELLANEOUS 

Timber, aluminium sheet, solder, 
hookup wire, screws etc. 

Note: Components with higher 
ratings may generally be used 
providing they are physically com¬ 
patible. 


STOP switch will require protection 
from mechanical abuse. 

The unit is powered from readily 
available plugpack type power 
supplies, delivering a nominal 9V at 
300mA. The voltage will normally be 
more than 9V at the current drawn by 
the circuit, and will probably be 
between 10 and 11 volts. Actually the 
circuit will function with supply 
voltages between 9 and 18 volts. 

Well, there you have it, a device that 
will tell you whether or not you stand 
to qualify for the "Traffic Menace Of 
The Year Award". Go to it then. How 
fast is your reaction time? ® 


For precision soldering. 
Light weight. High power. 




ADCOLA 

STANDARD 

No frills. 

Just high 
performance. 


ADCOLA 

DUOTEMP 

Temperature 
control at your 
fingertips. 
3mm D 30 
5mm D 50 


Fitted with 
non-seize tips 


Fully automatic 
•THEFtMATIC 
also available. 


02 709 5293 
(03) 543 5122 
002) 34 2233 
(07) 44 0131 

(08) 42 6655 

(09) 381 5500 

so 


msm 



etone 


“A BIG SOUND FROM TWO 
SMALL ENCLOSURES” 


PLAYMASTER 3-13L 
80 WATTS RMS 


150mm (6") WOOFER — MODEL 608 

150MM (6") PASSIVE RADIATOR — MODEL 600 
50MM (2”) CONE TWEETER — MODEL NT2-FS 

1500Hz CROSSOVER — MODEL EFD22 

— Available From Recognised Trade Outlets — 

ETONE PTY. LTD. 

53 Stanley Street, Peakhurst, N.S.W. 2210. 
Phone: (02) 534 3569, 534 1353 
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Passive components: 
resistors and pots 

Building an electronic project involves wiring together a selected 

group of components — or electronic building blocks — according to 

a set plan. One of the most important electronic building blocks is the by GREG SWAIN 

resistor, a simple device used to establish voltage and current levels 

throughout a circuit. 


Resistors are among the most com¬ 
mon components used in electronics. 
They come in a variety of shapes and 
sizes, but the types you will work with 
most often are small cylindrical devices 
equipped with two tinned copper leads. 

As the term implies, the basic role of 
a resistor is to resist, or impede, the 
flow of current through an electrical cir¬ 
cuit. The degree to which it does this 
depends upon Its resistance value — 
the higher the value, the lower the 
current through the circuit concerned. 

The basic unit of electrical resistance 
is the "ohm", often represented by the 


Greek letter Omega (fi). A given 
resistor is thus said to have an elec¬ 
trical resistance (or value) of so many 
ohms. Practical resistor values range 
from a fraction of an ohm up to about 
10 million ohms. 

Types of resistors 

At the heart of all resistors is a cen¬ 
tral resistance element, which can be 
made from several different sub¬ 
stances. These substances include car¬ 
bon, a thick film of metal or metal ox¬ 
ide, or a wire made of suitable alloy. 
The element is usually wrapped inside 


a protective insulating shell, often 
vitreous enamel or a moulded epoxy 
material. 

Carbon (or composition) resistors 

are made of a small rod moulded from 
a mix of finely divided carbon particles 
and a non-conducting binder. Different 
resistance values are obtained by vary¬ 
ing the element’s composition, length, 
and diameter. Carbon resistors are 
seldom used these days, however, as 
they tend to change value due to heat, 
moisture and ageing. 

Wire-wound resistors consist of a 
length of resistance wire wound spirally 
on a cylindrical ceramic core. The ac¬ 
tual resistance value depends on the 
nature and gauge of the wire used, and 
on the length of wire wound around the 
former. In practice, wire-wound con¬ 
struction lends itself best to heavy duty 
resistors in the lower range of values — 
say, from a fraction of an ohm to a few 
thousand ohms. 

Carbon film resistors are made by 
depositing a layer of carbon-based 
material on the surface of a glass or 
ceramic rod. The resistance is adjusted 
to the required value by cutting a spiral 
path (or helix) into the carbon film, thus 
increasing its effective path length. The 
formulation, thickness and length of the 
carbon film also has some bearing on 
the final resistance value. 

Metal glaze resistors are similar in 
concept to carbon film types, but use a 
metal or metal oxide material as the 
conductor. As before, the resistance 
value is adjusted by machining a spiral 
into the film. 



An array of typical resistors, shown slightly smaller than actual size. They range 
from a 10W wire-wound type at top to 'AW carbon film types at bottom. 
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The resistors most often used these 
days are the carbon film and metal 
glaze types. It usually doesn’t matter 
which type you use when building a 
project, and both types may be freely 
intermixed in the one circuit. Wire- 
wound resistors are used far less fre¬ 
quently, and then only when specified 
by the circuit designer. 

Resistance value 

Every resistor, regardless of type, 
has three important parameters: 
resistance value, tolerance and power 
rating. 

Practical resistor values, as used in 
most circuits, are usually based on the 
series 1.0,1.2, 1.5, 1.8, 2.2, 2.7,3.3,3.9, 
4.7, 5.6, 6.8, 8.2,10,12,15 and so on up 
through the decades. This so-called 
range of “preferred” values is designed 
to meet the needs of the circuit 
designer with the minimum number of 
different values. 

Resistance values up to 999 ohms 
are generally expressed directly in 
ohms, but between 1000 and 999,000 
ohms they are expressed in kilohms, 
and above 1,000,000 ohms in 
megohms. These latter two terms are 
generally abbreviated by the letters “k” 
and “M”. 

What do the terms “kilohms” and 
“megohms” mean? It’s quite simple: 

1 kilohm (Ik) equals 1000 ohms; and 
1 megohm (1M) equals 1,000,000 
ohms. 

Thus 2.2k means the same things as 
2200 ohms, 3.3k means 3300 ohms, 
and 6.8k means 6800 ohms. Similarly, 
1.2M means 1,200,000 ohms, 2.7M 
means 2,700,000 ohms, and 8.2M 
means 8,200,000 ohms. 

Quite often, you will find that the k 
and M symbols are used in place of the 
decimal point. A few examples will 
serve to illustrate this last point: 2k2 in¬ 
stead of 2.2k, 6k8 instead of 6.8k, 1M2 
instead of 1.2M and 8M2 instead of 
8.2M. 


Resistor identification — the colour code 


The resistor colour code, 
the first two bands in¬ 
dicate the significant 
figures, the third band 
the multiplier, and the 
fourth band the 
tolerance. 


EXAMPLES 


— 

mi 


■■■ J 


T 

g 



—i 

COLOUR 

BLACK 

BROWN 

RED 

ORANGE 

YELLOW 

GREEN 

VIOLET 

GREY 

WHITE 

GOLD 

SILVER 

TENS 

4 

5 

6 

7 

8 

9 

UNITS 

O 

2 

4 

5 

7 

8 

9 

MULTIPLIER 

1 

10 

100 

1000 

10000 

100000 

1000000 

0.1 

0.01 

TOLERANCE 

20% (M) 

1 % <F) 

2% (G) 

5% (J) 

10% (K) 


• 68 ohms, 5%: blue, grey, black, gold 

• Ik, 5%: brown, black, red, gold 

• 560k, 5%: green, blue, yellow, gold 


• 220 ohms, 5%: red, red, brown, gold 

• 47k, 2%: yellow, violet, orange, red 

• 2.2 M, 5%: red, red, green, gold 


marked value is usually well inside the 
specified tolerance range. Most 5% 
resistors, in fact, are actually within two 
per cent of their rated values. 

A word of warning: electronic circuits 
are designed to take into account com¬ 
ponent tolerances, so don’t be trapped 
into thinking that a circuit will work 
better with 2% resistors when 5% types 
have been specified. It probably won’t 
make any difference, and the extra 
money spent on the close-tolerance 
resistors will have been wasted. 

Power rating 

As well as being manufactured to 
specified tolerances, resistors also 
have a specified maximum power 
rating. This specifies the maximum rate 
— in watts — at which a resistor can 


safely dissipate electrical energy as 
heat. The power rating Is closely 
related to the physical size and design 
of the resistor. 

Most of the resistors used In today's 
electronic circuits are 'A watt (V«W) and 
’/z watt (ViW) types, although oc¬ 
casionally resistors with higher power 
ratings are specified. Never use a 
resistor whose power rating is less than 
that specified on the circuit — eg a V«W 
resistor in place of a 1W resistor. If you 
do, the resistor will overheat and even¬ 
tually fail. 

Note, however, that it is quite okay to 
use a resistor whose power rating ex¬ 
ceeds that specified. The only proviso 
is that the size of the resistor be 
physically compatible with the method 


Resistor tolerance 

Because it Is impossible to mass 
produce electronic components to ab¬ 
solutely exact values, resistors and 
other parts are graded according to 
tolerance. In other words, the com¬ 
ponents are marked according to how 
closely their actual values match their 
marked values. You will usually work 
with resistors having 5% tolerance, 
although some precision circuits may 
require 2%, or even 1%, resistors. 

Confused about the concept of 
tolerance? No need to be! Consider, for 
example, a nominal Ik 5% resistor. All 
this means is that the actual value of the 
resistor could differ from its marked 
value of Ik by up to ±5% — that is, its 
value could be anywhere between 950 
and 1050 ohms. 

In practice, the variation from the 


j?- 


Resistor 

circuit 

symbols 


FIXED 

RESISTOR 


POTENTIOMETER 


TRIMPOT 



LIGHT DEPENDANT 
RESISTOR 


THERMISTOR 
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of circuit construction. Using a 5W 
resistor in place of a V&W resistor on a 
printed circuit board is definitely not 
the way to go. 

Identifying resistor value 

Depending upon its type and size, a 
resistor can be branded with its impor¬ 
tant characteristics in one of two ways' 
either by printing on the resistor body' 
or by colour coding. As a rule, only 
close tolerance and high power 
resistors have the relevant information 
directly printed on their bodies. This in¬ 
formation usually includes the 
resistance value, the tolerance and the 
power rating. 

Low-power resistors, including 
carbon-film and metal glaze resistors 
— the types you will use most often — 
are invariably identified by a group of 
four parallel colour bands. These 
bands are positioned near one end of 
the resistor body to tell you which band 
to read first. 

As the diagram shows, the first 
two bands designate the two significant 
figures of the resistor value, while the 
third band defines the multiplier in 
powers of 10 (or, if you like, the number 
of zeros after the first two figures). The 
accompanying table matches up the 
band colours with their corresponding 
digit and multiplier values. 

The fourth band represents the 
resistor’s tolerance. A brown band 
means 1% tolerance, a red band means 
2%, a gold band means 5%, and a silver 
band means 10% tolerance. The power 
rating of a colour-coded resistor is not 
indicated. 

Just one further point before leaving 
resistor colour codes: close tolerance 
resistors often use five colour bands so 
that their values may be more ac¬ 
curately designated. Once again, inter¬ 
pretation is quite easy. The first three 





bands indicate the significant figures, 
the fourth band the multiplier, and the 
fifth the tolerance. 

Variable resistors 

In addition to fixed value resistors 
several types of variable resistors are 
also commonly used in electronic cir¬ 
cuits. These variable resistors are call¬ 
ed potentiometers, and allow the user 
to adjust some aspect of circuit opera¬ 
tion at the twist of a knob. 

The volume, bass and treble controls 
on your hifi amplifier are poten¬ 
tiometers, as are the brightness and 
contrast controls on your TV set. 

A potentiometer is a three-terminal 
device of quite simple construction. 
The common carbon potentiometer — 
or “pot" — consists of a resistive track 


circle and equipped with a moveable 
metal “wiper” arm that slides along the 
track’s surface. Electrical contacts are 
brought out to two terminals at either 
end of the resistive track, while the third 
central terminal Is connected to the 
moving wiper arm. 

The wiper arm is connected 
mechanically (but not electrically) to a 
plastic or metal shaft. By rotating this 
shaft, the user can shift the wiper to 
make contact anywhere on the 
resistance element, thus altering the 
effective resistance between one of the 
outer terminals and the wiper 

Two different types of carbon poten¬ 
tiometers are available — the linear pot 
and the logarithmic pot. As you would 
expect, the linear pot has a linear 



■ 1 — wno.gio ui a loaiauve iracK ---»-- K wi nao a linear 

of carbon formed into a three-quarter relationship between wiper movement 
and resistance, while the logarithmic 
pot has a logarithmic relationship and 
is commonly used as a volume control. 

The type of pot to be used will be In¬ 
dicated either on the circuit diagram or 
in the parts list. 

Wire-wound pots operate In exactly 
the same way as carbon pots, but use a 
wire-wound resistance element Instead 
of a carbon track. They are used 
whenever higher power rating or 
greater precision is required, and for 
very low resistance values (generally 
those below Ik). 

In practice, wire-wound pots are 
seldom used by the hobbyist. Never 
use a standard carbon pot when a high 
power wire-wound type has been 
specified, though — its rating (around 

75 


Vertical and 
horizontal moun¬ 
ting trimpots. 
Trimpots are 
available in a range 
of values up to 
about 2M. 
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’/jW) will probably not be adequate for 
the Job. Unless otherwise Indicated, 
you can assume that all potentio¬ 
meters shown on a circuit are standard 
carbon types. 

Identifying the value of a pot is easy 
enough. It’s usually stamped or printed 
onto the pot’s outer protective metal 
housing along with the letter "A” or the 
letter "B". The letter Indicates whether 
the pot has a linear response (A) or a 
logarithmic response (C). On some 
brands, the response may be directly 
indicated by the words “lin” or "log”. 

Trimpots 

Another fairly common type of 
variable resistor is the preset poten¬ 
tiometer, or trimpot. Physically smaller 
than standard potentiometers, trimpots 
are designed for mounting on a printed 
circuit (PC) board and are used to 
make critical circuit adjustments at 
various stages of construction. Once 
set, they are not normally readjusted 
Adjustment of the wiper arm Is by 
means of a screwdriver slot at the cen¬ 
tre of the device. Once again, iden¬ 
tification of resistance value is easy — 
it's usually printed somewhere on the 
trimpot body. 

Many other types of potentiometers 
are also available, including concentric 
and dual ganged pots, precision multi¬ 
turn pots, multi-turn trimpots, and 
slider pots. Dual ganged pots are most 
commonly used in stereo amplifiers 
and consist of two potentiometers join¬ 
ed together and controlled by a single 
shaft. In this manner, two separate cir¬ 
cuits can be controlled by twisting a 
single knob. 





Light dependent resistor (left) and thermistor (right) Also shown i 
mounted on a small PC board, together with a miniature trimpot 


View showing how 
resistors are 
soldered into 
place on a printed 
circuit (PC) board. 
There are seven 
resistors on the 
board in all. 



LDRt and thermistors 

Light and heat have little or no effect 
on the nominal resistance of ordinary 
resistors. There are, however, two 
classes of resistors which are specially 
designed to exhibit marked changes in 
resistance when exposed to these in¬ 
fluences: light dependent resistors and 
thermistors. 

Briefly, a light dependent resistor, or 
LDR, Is a device whose resistance 
varies from a low value In bright light 
conditions to a high value, typically 
around 10 megohms, in darkness. It Is 
made of a special light sensitive 
material (eg cadmium sulphide) which 
produces more conduction electrons 
when exposed to light. The minimum 
resistance obtainable depends on the 
particular LDR, but ranges from ap¬ 
proximately 75 ohms to 300 ohms. 

76 ELECTRONICS Australia, January, 


LDRs are often used as light sensing 
devices in burglar alarm systems, and 
in light beam detection systems placed 
across doorways. 

The second device, the thermistor, is 
similar to an LDR, except that it exhibits 
large changes of resistance with 
temperature. Both negative 
temperature coefficient and positive 
temperature coefficient types are 
available. In the case of negative 
temperature coefficient devices the 
resistance decreases with increasing 
temperature; for positive temperature 
coefficient devices, the resistance in- 
creases with increases in temperature. 

Thermistors are commonly used to 
provide temperature compensation in 
certain critical circuits. 

Working with resistors 

There’s probably only one way to 
damage a resistor and that's to try real¬ 
ly hard. The devices are so simple that 
there s little that can go wrong — it 
doesn’t even matter which way round 
you solder a resistor into circuit. (Note- 
this does not apply to pots). Here are 
the main points to remember- 


• Avoid overheating when soldering. 
Excessive heat can damage the 
resistance element, and change the 
resistance value; 

• Always use the correct wattage 
resistor. A resistor whose rating is too 
low will overheat and eventually fail; 

• Don’t strain, the leads. Too much 
strain can detach the leads from the 
resistance element; 

• Check the colour code carefully to 
make sure that you’re using the right 
value. Use the wrong value and you 
could damage the resistor and other 
nearby components; 

• Don’t use too much solder when 
soldering pot terminals. Excess solder 
can creep up the terminals and 
damage the resistance element; 

• Follow the wiring diagram carefully 
when wiring pots into circuit. If the two 
outer leads are transposed, the control 
will work backwards (note: this will not 
cause any damage to the circuit). 

So much then for resistors. In the 
next chapter we will find out about 
another important building block used 
in electronic circuitry - the capacitor ® 









WE'LL GET YOU 
INTO ELECTRONICS. 

ONEWAY 
OR ANOTHER. 


At International Correspondence 
Schools, we have at least 15 career 
courses you can take in electronics and 
other inter-related fields, like com¬ 
puters and television. These are the 
fields of the future that you should 


progress in now. And they are all 
ideally suited to home study. And ICS, 
being the largest institution of its kind 
in the world, has access to the latest 
world-wide developments and among 
the best teachers Australia has to 


offer. So, if you’re interested in one or 
more of the courses below, mail the 
coupon to ICS, and we’ll send back 
everything you need to begin a more 
successful career. 


1 Basic Electronics course for a 
sound knowledge of radio theory 
and the industrial applications of 
electronics. 

2 Electronic Technician course, 
with specialist courses in Audio, 
Radio, Hi-Fi; Communica¬ 
tions/Broadcasting; Electronic 
Computer Servicing; Industrial 
Electronics. 

3 Electronic Instrumentation 
and Control Systems course for 
electronics technicians interested 
in industrial instrumentation and 
control. 

4 Electronic Technology, a pro¬ 
gram that will fit the ambitious 
technician for wide variety ofjobs. 

5 Electronics Maintenance for 

basic principles and electronic 
theory, followed by a practical 
section of maintenance procedures 
and techniques. 

6 Radio Electronic Telemetry 

covers electrical and electronic 
aspects of telemetering. Employ¬ 
ment opportunities abound in this 
very modern field. 

7 Amateur Radio Operator’s 
Certificate of Proficiency pre¬ 



leading to the Certificate of Pro¬ 
ficiency issued by the Postal and 
Telecommunications Department. 

8 Data Processing, various 
courses including Electronic Com¬ 
puter Servicing. 

9 TV Servicing courses, in black 
and white, and PAL colour. 

10 TV Principles course for basic 
television technology. And TV en¬ 
gineering course for complete prac¬ 
tical coverage of television 
engineering. 

11 Basic Electrical Engineering 

is especially for those who want to 
make a start in the industry or 
want a broad technical 
knowledge. 

12 Electrical and Electronic 
Drafting is designed for ex¬ 
perienced draftsmen wishing to 
enter this specialised field. 

13 Automobile Electrician gives 
you the basics of servicing the 
automobile’s electrical system. 

14 Industrial Electrician course 
gives comprehensive training on all 
aspects of the electrician's work. 

15 Electrical Mechanic course 
prepares voti for external 



t cost or obligation, information about the ICS courses in Electronics. 
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International Correspondence Schools 

Sydney: 400 Pacific Highway, Crows Nest, N.S.W. 2005. Tel.: (02) 432121. 

Melbourne: 18-20 Collins Street, Melbourne, Vic. 3000. Tel.: (0.3) 63 7327. 

Perth: G.P.O. BoxD157, Perth, W.A. 0001. Tel.: (09) 321 8530. 

New Zealand: 182 Wakefield Street, Wellington. 
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The S-100 Bus & how to 
interface a 2650 to it 


Most computer enthusiasts have heard about the S-100 bus 
system, and that a wide variety of memory boards, floppy disc con¬ 
trollers, video interfaces, speech synthesisers and other fancy 
peripheral boards are made for it. But do you know how the S-100 
bus works, and how it evolved? This article describes the basic S- 
100 system and tells you how to provide your 2650 Mini Computer 
with an S-100 interface. 

by JAMIESON ROWE 


Back in January and February 1975, 
the US magazine Popular Electronics 
described a build-it-yourself 
microcomputer project called the 
"Altair 8800". Based on the 8080 
microprocessor, which had not long 
been released by Intel, the Altair had 
been designed by MITS, Inc, a firm in 
Albuquerque, New Mexico. In fact the 
authors of the Popular Electronics ar¬ 
ticles were two of the MITS engineers 
responsible for the design: H. Edward 
Roberts and William Yates. Following 
publication of the articles, MITS began 
selling the Altair in both kit and fully 
assembled form. 

The Altair 8800 wasn't the first 
microcomputer described for home 
construction. The US magazine Radio- 
Electronics had described a machine 
called the "Mark-8" in their July 1974 
issue, while here at Electronics Australia 
we had begun to describe our EDUC-8 
design in tne following month. But in 
the US in particular, the Altair became 
very popular — so popular, in fact, that 
it is generally regarded as having 
launched the US hobby computer in¬ 
dustry. 

Although the original Altair design 
used permanently wired multi¬ 
conductor ribbon cable to inter¬ 
connect the various printed circuit 
boards (PCBs), MITS soon changed 
over to a motherboard and plug-in PCB 
system to permit more convenient ex¬ 
pansion. The plug-in PCB cards were 
double sided and mated with 100-way 
edge connector sockets having two 


rows of 50 contacts spaced on 0.125in 
(3.2mm) centres. 

Not all of the 100 connections 
provided by the sockets were actually 
used for tne Altair's interconnection 
"bus" lines. In fact only about 60 were 
used initially, the rest being left for 
future expansion. Sixteen lines were 
used for addresses, eight lines each for 
data into and out of the processor, and 
the remaining 28 lines for control 
signals and power supply rails. 

As the popularity of the Altair design 
grew, other manufacturers hopped on 
the bandwaggon with memory boards 
and a variety of peripheral interface 
boards, all designed to plug into the 
Altair's 100-way sockets and hook up to 
its interconnection bus. The "Altair 
bus" thus became a de facto inter¬ 
connection standard, followed fairly 
closely by everyone who wanted to 
make plug-ins for the Altair. 

Then alternative processor boards 
and complete computers started to 
appear. These were obviously designed 
to compete with the Altair computer, 
but used the same nominal inter¬ 
connection bus so that they could take 
advantage of the variety of available 
plug-ins to offer the same degree of ex¬ 
pansion flexibility. 

It was not practical for competing 
computer manufacturers to continue 
calling the de facto interconnection 
standard the "Altair bus", so it became 
known as the "S-100 bus". 

At this stage it should be noted that 
because the original Altair machine 


used an 8080 processor, many of the 
control signals on the Altair bus were 
basically 8080 control signals. This pos¬ 
ed no problems as far as the first few 
competing machines were concerned, 
as they too used the 8080 processor. So 
for a while at least, the S-100 bus was 
basically a "pure" Altair/8080 standard. 

But as time wore on, other processors 
started to appear, and many of these 
were "later generation" processors 
which neither required nor generated 
all of the control signals used by the 
8080. As a result, manufacturers of 
these new processor boards were faced 
with either making the new processors 
"pretend" to be an 8080, or producing 
S-100 boards which ignored some of 
the control signals which had been 
used on the original Altair bus. 

Predictably, some took one course 
and some the other. As a result the 
newly named S-100 bus began to 
diverge from the original "pure 8080" 
Altair standard. The divergence grew 
even more as those making memory 
and peripheral plug-in boards began to 
take advantage of some of the features 
offered by tne newer processors and 
dedicated controller chips. 

So what happened was that although 
the S-100 bus system had become an 
"industry standard", its effectiveness as 
a standard dropped significantly. 
Whereas it had been possible to plug 
virtually any board made for the Altair 
bus into an Altair machine and get it 
going almost immediately, people soon 
found that all boards made for the S- 
100 system were by no means equal. 
There could be all sorts of problems in 
trying to combine S-100 boards from 
different manufacturers, and some S- 
100 boards just couldn't be made to 
work together at all — either because 
of signal timing differences, or because 
some boards needed signals that the 
others didn't produce. 

Nowadays, the S-100 bus system is 
still regarded in the USA as one of the 
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The 100-way edge connector socket used by S-100 plugins. It numbered 1-50 on one side, 51-100 on the other (running in 

has two rows of 50 contacts, spaced on 3.2mm centres and the same direction). Courtesy Radio Despatch Service. 
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The author's suggested circuit for an interface to allow S-100 boards to be used 
with the 2650 Mini Computer. 

major buses used by the hobby and USA, for a variety of reasons, 
small business computer industry. But it Why then would you want to provide 
is now only one such bus among many, your 2650 Mini Computer with an S-100 
even j,n that country; quite a few of the bus interface ? Simply because there 
newer personal computers have used are still all sorts of interesting plug-ins 
other bus systems for expansion pur- which are made for the nominal S-100 
poses. And it has never been as popular bus. Big static and dynamic RAM 
in other countries as it has been in the boards, PROM boards, bubble memory 


boards, floppy disc controllers, speech 
synthesisers, video boards, music 
generators, and all sorts of fancy I/O 
(input/output) interfaces. If you want 
to nook up your 2650 system to way-out 
things like these, an S-100 interface is 
probably the best way to do it. 

Table 1 shows the S-100 bus signals 
that have nowadays become fairly stan¬ 
dardised. The table shows the pin 
number and the usual shorthand label 
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"THE SI00 BUS STOP" 


TIC RAM HIT 

SI00/6800 CHASSIS 

DUAL SERIAL PORT BOARD 

NEW PRODUCTS 

16K, 2114. Low Power 1.2 Amps Typ. for 16K. 300 or 
450nS, 4K addressing, 4K write protect switches. 
Cromemco bank select, wait states, plated thru-holes, 
solder mask. See FEB. E.T.I. project for "details. 
Assembled and tested $380.00, $5.00 P&P Reg. mail. 

Kit price $315.00. 

11 Slot back plane. 15 amp. power supply, fan. key 
switch, bench mount, rack mount, fully card guided, 
anodised alum. 5 sockets in basic unit. 

SI00 Rack Kit ... . $306.00 Assembled . . $406.00 
SI00 Bench Kit . . $345.00 Assembled . . $445.00 

9 Parallel Ports (programmable) 2 Serial Parts TTY 
RS232 or TTL Baud rate generator 9600 to 75. full ad- 

KITPr'iCES 189.00 P&P $3.00. ASS PRICE $225. 

UV EPROM ERASERS 

New product range, LEE/T 1 5W tube — 120 min. timer 
— up to 40 eproms — will erase in 10/15 min. Model 
MEE/T — 8W tube — 120 min. timer up to 10 eproms 
_ will erase in 20/30 min. Model MEE is the same as 
MEE/T but with no timer. All erasers have safety cut out 

^R'lCE: LEE/T $105.00. MEE/T $93.50. MEE $74.00. 
P&P $3.00 

6800 Bench Kit . . $370.00 Assembled $470.00 
6800 Power Supply 5V at 10 amps. + 12V at 2 amps 
SI00 Power Supply 8V at 15 amps. + 16V at 2 amps 

DISC DRIVES 

Shugart SA400 Mini $375.00 

■ Shugart SA8OI1 $650.00 

Remex 4001 Double Sided $750.00 

6800 PRODUCTS 

6800 11 Slot Back Plane 

6800 11 Slot Chassis (Basic Rack) 75 ?? 

6800 Extender Board Kit $33.00 

2708 EPROMS (ceramic) 

450nS. guaranteed quality $12.00 

2716 Eproms (single supplyl $47.50 

2114 RAMS Low Power Hitachi. Super Rams 

450 NS $7.50 

300 NS $8.50 

SI00 16K Eprom Board Kit $98.00 

S100 Z80 4 MHz CPU Board Kit $156.00 

SI00 Floppy Disc Controller Kit $165.00 

SI00 Double Density Disc Controller Kit $325.00 
SI 00 2708/2 716 Programmer Kit $175.00 
S1 00 2 708/2 7 1 6 Eprom Board kit $115.00 
SI00 11 Slot Back Plane $36.00 

Extender Termination Board $70.00 

SI00 Sockets $8 00 

S100 Wire Wrap Board $28.50 

S100 Extender Board Kit $33.00 

Number Cruncher Kit.(MM57109) $49.50 

SBC 100 Single Board Computer $260.00 

SI00 80 x 24 Video. $330.00 

rn electronics ELECTRONICS 

* ■ 1096 Doncaster Road, Doncaster East, Vic 3109. 

m W M f MELBOURNE BUILT AND TESTED P.O.A. Phone (03) 842 3666, 842 3950. Dea ,„ r A c t ri roh 

» f ALL PRICES ADD 15% S.T. IF.APPLICABLE Telex AA37213 De a , er SV0 66^ 923) 
























TABLE 1: THE MAIN S-100 BUS SIGNALS 

Pin 

Signal 


Explanation 

1 

+8V 

Unregulated input to +5V regulators on plug-in cards. 

2 

+ 16V 

Positive unregulated voltage supply. 

3 

XRDY 

External Ready — ANDed with PRDY (pin 72) and connected to 
READY on the 8080. If XRDY and/or PRDY are pulled low, the CPU 
will enter a Wait or memory cycle extend state until both are high. 
XRDY is often used as a front panel control and can allow single step¬ 
ping. PRDY is usually used to signal valid data from slow memory. 

4 

VI0 

Vectored Interrupt 0 — A vectored interrupt system is used when 
very fast multiple interrupt response is required and is implemented 
with a special circuit card. 

5 

VII 

Vectored Interrupt 1 

6 

VI2 

Vectored Interrupt 2 

7 

VI3 

Vectored Interrupt 3 

8 

VI4 

Vectored Intterupt 4 

9 

VI5 

Vectored Interrupt 5 

10 

VI6 

Vectored Interrupt 6 

11 

12 

13 

VI7 

' 

ectored Interrupt 7 

14 

15 

16 

17 



■These pins not standardised. 

18 

STAT DSB 

Status Disable — A low on this line puts the status line buffers 
SMEMR, SINP, SMI, SOUT, SHLTA, SSTACK, SWO, and SINTA into 
a high impedance state. 

19 

C/C DSB 

Command/Control Disable — A low on this line puts the com¬ 
mand/control line buffers PHLDA, PSYNC, PDBIN, PINTE, PWR, and 
PWAIT into a high impedance state. 

20 

UNPROT 

Unprotect — A positive pulse resets the Protect flipflop on the 
currently addressed board so that it can accept data. (Compare with 
PROT, pin 70.) 

21 

SS 

Single Step — Used by front panel. A high disables input buffer while 
panel drives bidirectional data bus. 

22 

ADD DSB 


\ddress Disable — A low on this line puts the 16 address line buffers 



into a high impedance state. 

23 

DO DSB 

Data Out Disable — A low on this line puts the 8 processor data out¬ 
put line buffers into a high impedance state. 

24 

02 

Phase 2 clock — The master timing signal for the bus in 8080-based 
systems. 

25 

01 

Phase 1 clock 

26 

PHLDA 

Halt Acknowledge — Processor command/control output signal 
which goes high following a HOLD signal. It indicates that the data 
and address buses have gone to the high impedance state and the 
processor has entered the HOLD state after completion of the current 
machine cycle. 

27 

PWAIT 

Wait — Command/control signal out which, when high, 
acknowledges that processor is in a Wait or extended memory cycle 
state. 

28 

PINTE 

Interrupt Enable — Command/control signal out which indicates 
condition of Interrupt Enable flipflop. 

29 

A5 

Address Bit 5 

30 

A4 

Address Bit 4 

31 

A3 

Address Bit 3 

32 

A15 

Address Bit 15 

33 

A12 

Address Bit 12 

34 

A9 

Address Bit 9 

35 

DOI 

Data Out Bit 1 

36 

DOO 

Data Out Bit 0 

37 

A10 

Address Bit 10 

38 

D04 

Data Out Bit 4 

39 

D05 

Data Out Bit 5 

40 

D06 

Data Out Bit 6 


DI2 

Data In Bit 2 

42 

DI3 

Data In Bit 3 

43 

DI7 

Data In Bit 7 

44 

SMI 

8080 status output signal which, when high, indicates that the current 
bus cycle is an op code fetch. 

45 

SOUT 

Status output signal which, when high, indicates that the address but 
contains the address of an output device and the data bus will contain 
the output data when PWR is active (low). 

(Continued on next page) 


for the signal concerned, together with 
a brief explanation of the signal's func¬ 
tion. The information should be fairly 
self evident, but a few supplementary 
comments may help to make things 
clearer. 

Note first that no signals are specified 
for pins 12-17 and pins 55-67 inclusive. 
This does not signify that these pins do 
not carry signals, or that they are ig¬ 
nored by S-100 boards and systems. 
Quite the contrary; in fact, many 
current S-100 systems do employ these 
pins to carry quite important signals. 
The problem is that use of the pins is 
not sufficiently standardised to allow 
each one to De given a fixed signal 
allocation. 

For example pin 13 is used in various 
systems to carry interrupt request 
(IRQ), phase 3 shift clock (CK3), stand¬ 
by power (STDBY), pause status 
(PAUSE) or memory bank 8 select. 
Similarly pin 67 is used in various 
systems to carry signals such as phan¬ 
tom disable (PHANTOM), non¬ 
maskable interrupt (NMI), refresh dis¬ 
able (RFSHDSBL), memory disable 
(MDSBL), refresh (RFSH), video sample 
clock (SCLK) or address line 19 (A19). 

So for some S-100 boards, these pins 
may carry signals which are essential for 
correct operation. But because the 
signals are not standardised, it is not 
really feasible to provide them in a 
generalised S-100 interface. 

The next thing to note is that among 
the standardised signals, there is a cer¬ 
tain amount of duplication and func¬ 
tional overlapping. For example XRDY- 
bar (pin 3) ana PRDY-bar (pin 72) both 
perform the same function, while PINT- 
Dar (pin 73) and VI0-VI7 (pins 4-11) 
overlap in their functions. These redun¬ 
dancies are largely the result of the ad 
hoc way in which the S-100 bus was 
developed. 

It should also be noted that many of 
the S-100 control signals are basically 
those used by an 8080 microprocessor. 
As such these signals are often not par¬ 
ticularly compatible with either more 
modern processors, or peripherals 
designed to go with them. It may be 
either difficult to derive the 8080-type 
signals from those actually generated, 
or difficult to use them once derived 
and fed along the bus, or both. 

So, in providing an S-100 interface, 
you are faced with the choice of either 
making your processor "pretend" to be 
an 8080 and using the standard S-100 
control signals, or ignoring these 
signals ana using alternative control 
signals on some of the unstandardised 
bus pins. 

The first approach will tend to give 
you somewhat greater compatibility 
with the wide range of available S-100 
plug-ins. But it may also involve clumsy 
interfacing logic, and prevent you from 
taking full advantage of the features 
offered by a more modern processor. 
The second approach may tend to be 
more elegant and more powerful, but 
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SYSTEMS — SOLUTIONS 

IF YOU HAVE A PROBLEM THAT CAN BE SOLVED BY A COMPUTER — WE HAVE A 
SYSTEMS SOLUTION. 

• Two central processors with maximum RAM capacities of 56K and 384K 
bytes 

• Three types of disk drives with capacities of 175K, 1.2M and 16M bytes 

• Two dot matrix printers with 80 and 132 line capacity 

Match these to your exact need, add one or more of our intelligent terminals and put 
together a system from one source with guaranteed compatibility in both software 
and hardware. 

Soutwest Technical Products systems give you unmatched power, speed and versatility. 




Intelligent Terminal 


6809 Central Processor 



AVAILABLE FROM: 



Disc System 


CAN BE PROGRAMMED 
TO PRODUCE 

• DOCUMENTS 

• LETTERS 

• INVENTORY LIST 

• FORM LETTERS 

• LEDGER 

• JOURNAL 

• CONTRACTS 

• SALES REPORTS 

• STATEMENTS 

• INVOICES 


SuilH 1=1 

South West Technical Product Corporation 

(COVERING AUSTRALASIA) 


CABLE: "PARADIO' TELEX: 


22579 PHONE: 
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tends to introduce hassles when you try 
t<|> use certain S-100 boards. The choice 
is up to you. 

Of course, some of the S-100 control 
signals are more important than others. 
Some signals are only needed if you 
plan to have a fancy front panel on your 
system — a feature which is not as pop¬ 
ular nowadays as it was. Others are only 
used for things like a hardware- 
implemented single step facility, or 
stack management hardware external 
to the processor. If you don't want 
these facilities, or don't need them, 
then the signals can be ignored. 

Perhaps the remaining general point 
that should be made about the S-100 
bus. is that as you can see, it uses two 8- 
bit data buses: one for data into the 
processor, and the other for data out of 
the processor. This is a carryover from 
the original Altair design, and is again a 
little clumsy by modern standards. In 
general only one of the two buses is 
ever in use at any instant, so it would be 
more elegant and efficient to have a 
single bidirectional bus. 

But if you want to make your inter¬ 
face compatible with most of the S-100 
plug-ins, you have to provide for the 
two separate data buses — clumsy 
though they may be. Of course you can 
always provide your own bidirectional 
bus as well, using eight of the unstan¬ 
dardised pins. Just make sure that the 
pins you use aren't needed by any of 
your S-100 plug-ins for special control 
signals. 

Well then, let's get down to specifics. 
What's involved in providing an S-100 
interface for your 2650 Mini Computer 
system? 

Before going any further, I would like 
to stress that the remainder of this arti¬ 
cle consists basically of a set of 
suggestions, rather than the description 
of an interface that has been built up 
and tested. The circuit diagram given 
has not been tested, as this would have 
involved a considerable amount of time 
and effort which could not really be 
justified in view of the limited interest. 
But it has been prepared from a careful 
survey of S-100 literature and reference 
material, and I believe it to be fully 
practical. 

Basically if you want to provide your 
2650 system with an S-100 interface 
which provides each and every one of 
the various standardised control 
signals, it isn't easy. But on the other 
hand, some of the control signals turn 
out to be unnecessary in a 2650-based 
system, except in very rare cir¬ 
cumstances. 

The interface shown in the circuit 
diagram provides only the main control 
signals, but should be suitable for inter¬ 
facing your 2650 system to most S-100 
plug-ins. 

Let's run through the circuit, starting 
from the bottom and.working upward 
First are the 16 address lines AD0-AD15, 
buffered by a pair of 81LS95 or similar 
Tri-state octal buffers. The inputs for 


46 

SINP 

Status output signal which, when high, indicates that the address bus 



contains the address of an input device and the input data should be 



placed on the data bus when PDBIN is active. 

47 

SMEMR 

Memory Read — Status output signal which, when high, indicates 



that the data bus will be used to read memory data. 

48 

SHLTA 

Halt Acknowledge — Status output signal which, when high, 



acknowledges that a HALT instruction has been executed. 

49 

CLOCK 

Phase 2 clock inverted 

50 

GND 

Signal and power ground 

51 

+8V 

Same as pin 1 

52 

-16V 

Negative unregulated voltage supply 

53 

SSW DSB 

Sense Switch Disable — A low disables the data input buffers so the 



input from the sense switches may be strobed onto the bidirectional 



data bus. 

54 

EXT CLR 

External Clear — A low clears I/O devices. 

55 

— 



56 




57 

— 



58 

— 



59 

— 



60 

— 



61 

— 


These pins not standardised. 

62 

— 



63 

— 



64 

— 



65 

— 



66 

— 



67 

— 



68 

MWRITE 

Memory Write — A high indicates that the current data on the Data 



Out Bus is to be written into the memory location currently on the ad- 



dress bus. 

69 

PS 

Status of protect flipflop (low for protect). 

70 

PROT 

Protect — A positive pulse sets the protect flipflop. 

71 

RUN 

Run — A high indicates that the Run/Stop flipflop is set to RUN. 

72 

PRDY 

Ready — See pin 3. 

73 

PINT 

Interrupt Request — A low causes the processor to recognise an in- 



terrupt request at the end of the current instruction or while halted. If 



the CPU is in the Hold state or if the Interrupt Enable flipflop is reset, 



it will not honour the request. 

74 

PHOLD 

Hold — A low requests the processor to enter the Hold state. It allows 



an external device to gain control of the address and data buses as 



soon as the current machine cycle is completed. 

75 

PRESET 

Reset — A low causes the contents of the program counter to be 



cleared and the instruction register is set to 0. 

76 

PSYNC 

Sync — The command/control signal out which, when high, identifies 



the beginning of an 8080 machine cycle. 

77 

PWR 

Write — The command/control signal out which, when low, signifies 



the presence of valid data on the Data Out bus. 

78 

PDBIN 

Data Bus In — The command/control signal out which, when high, 



requests data on the Dl bus from the addressed memory or I/O. 

79 

A0 

Address Bit 0 

80 

A1 

Address Bit 1 

81 

A2 

Address Bit 2 

82 

A6 

Address Bit 6 

83 

A7 

Address Bit 7 

84 

A8 

Address Bit 8 

85 

A13 

Address Bit 13 

86 

A14 

Address Bitl4 

87 

All 

Address Bit 11 

88 

D02 

Data Out Bit 2 

89 

D03 

Data Out Bit 3 

90 

D07 

Data Out Bit 7 

91 

DI4 

Data In Bit 4 

92 

DI5 

Data In Bit 5 

93 

DI6 

Data In Bit 6 

94 

Dll 

Data In Bit 1 

95 

DIO 

Data In Bit 0 

96 

SINTA 

Interrupt Acknowledge — The status output signal which, when high, 



identifies the instruction fetch cycle(s) that immediately follow an 



accepted interrupt request presented on PINT. 

97 

SWO 

Write/Output — The status output signal identifying a bus cycle 



which, when low, transfers data from processor to memory or I/O. 

98 

SSTACK 

Stack — Status output signal which indicates, when high, that the ad- 



dress bus holds the pushdown stack address from the Stack Pointer 



and that a stack operation will occur on the current cycle. 

99 

POC 

Power On Clear — Generated by PRESET or power on. Used to reset 



CPU and I/O devices. 

100 

GND 

Signal and power ground 
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BRIGHT STAR CRYSTALS PTY LTD 

35 EILEEN ROAD, CLAYTON, VICTORIA, 546 5076 
(ALL MAIL TO:— P.O. BOX 42, SPRINGVALE, VIC. 3171) 

INTERSTATE AGENTS 
' ROGERS ELECTRONICS 

B.S.C. TELEX AA36004 - WESTEST ELECTRONICS 

PERTH 3J76393 

ADELAIDE Phone 42 6666 
' HOSE A EQUIPMENT 

SYDNEY 666 6144 

DILM0ND INSTRUMENTS ’ FRED HOE t SONS PTY. LTD. 

HOBART 47 9077 BRISBANE 277 4311 

C MOS CLOCK 

FREQUENCY GENERATORS 

Supply Requirements: 

5 - 12 V Dc at 6 MA. No load. 
Output Drive: 

50 MA Model - 6 & 22 


5 MA Model • 13 

Stability: 

Better than 1-PP/M 

Sr* 

Operating Temperature Range: 

0-60°C 

Supply voltage to be nominated 1 

Output frequency: 

Maximum Crystal Frequency: 

5 Volt Supply - 5MHz max 12 Volt 

—~e«' 

b y giveO0H V, X l 2« qiW 6553 f 8? *° 8MH * 

Output: Square wave O - 99 supply 
volts 1 20 MA Max 

Supply voltage 5 - 12 Volts Dc 

Stability: i .003% / 0-60°c l 

9MHz max 

Crystal Frequency: 

counters 

P.C.B. Dimensions Moae. „ sc 6 

length width height ^ 

BSC 6 43 mm 27 mm 20 mm M 

ir BSC 13 52 mm 40 mm 26 mm M 

NUMBER OF COUNTERS 

Model BSC 6 - 14 

BSC 13 - 16 

BSC 22 - 28 Stages 

BSC 22/11 54 mm 48 mm 26 mm 

If the module you require is 

not listed then please in- HR 

quire. 

BSC 11 - 14 

We have many others. Mode , BSC 13/22 
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the buffers are taken from the address 
lines (already buffered) on the 2650. 
Mini Computer's expansion board. 

Note that the S-100 bus requires 16 
address lines, whereas the 2650 system 
only has 15 lines available (AD0-AD14). 
The input of the 16th buffer is therefore 
tied permanently to ground. 

One enable input of each of the 
81LS95 address buffer devices is con¬ 
nected to a gate. This allows the buffers 
to be disabled, and the S-100 address 
lines to be floated in a high impedance 
state, either in response to the 
ADD DSB-bar signal (pin 22) or when 
the processor is halted. Other S-100 
boards are thus able to take control of 
the address lines, for things like DMA 
(direct memory access) data transfers. 

Moving upward, we find two more 
81LS95 octal buffers, the first used to 
buffer the S-100 data out lines DOO- 
D07, and the second to buffer the S- 
100 data input lines DI0-DI7. As with 
the address buffers, the data out buffers 
are controlled by another gate, so they 
can be disabled either in response to 
the DO DSB-bar signal (pin 23) or when 
the processor is halted. 

In addition, both the DO and- Dl 
buffers are controlled separately by two 
of the outputs of an 82S103 device. This 
is a programmable gate array, which 
Signetics and Philips are making 
available pre-programmed with the 
logic functions necessary to generate 
eight key S-100 control signals from the 
existing 2650 control signals OPREQ, R- 
bar/W, M/IO-bar and WRP. 

As you can see, besides the two data 
buffer control signals the device also 
produces the S-100 signals SOUT (pin 
45), SINP (pin 46), SMEMR (pin 47), 
PWR-bar (pin 77), PDBIN (pin 78) and 
MWRT (pin 68). So it really takes some 
of the hassles out of making the 2650 
"pretend" to be an 8080! 

The preprogrammed version of the 
82S103 is coded with the suffix CK1179, 
and is available from your normal parts 
supplier on order from Philips In¬ 
dustries. It should cost you less than 
$10, including tax. 

The programming chart for the 
82S103/CK1179 is shown in Table 2, for 
the benefit of those who want to 
analyse the logic functions involved in 
producing the S-100 signals. Note that 
device inputs 14,15 and IF are not used, 
and can be left unconnected; similarly 
the ninth device output F8 is not usea. 
Note also that inputs 16 to IE inclusive 
are all effectively programmed to act as 
active-high enable inputs, so that they 
must all be taken to logic high level for 
any output to be enabled. 

What this means is that these inputs 
may effectively be used to disable the 
S-100 interface, whenever the 
processor is dealing with the memory 
and I/O ports provided in the original 
2650 system. This is done simply by con¬ 
necting active-low enable signals from 
the existing 2650 system to some of the 
82S103 enable inputs, as shown. The 
remaining enable inputs are simply tied 









TABLE 2; 82S103/CK1179 PROGRAMMING CHART 

INPUT VARIABLES 

OUTPUT FUNCTIONS 

10 

n 

12 

13 14 15 

16 

17 

18 

19 

IA 

IB 

1C 

ID 

IE 

IF 

OUTPUT 

POLARITY 

NAME 



— 

— — — 



H 

H 

H 

H 

H 

H 

H 

— 

F0 

L 

DO enable 

H 

L 

— 

— — — 

H 

H 

H 

H 

H 

H 

H 

H 

H 

— 

FI 

L 

Dl enable 


H 

L 

— — — 

H 

H 

H 

H 

H 

H 

H 

H 

H 

— 

F2 

H 

SOUT 

— 

L 

L 

— — — 

H 

H 

H 

H 

H 

H 

H 

H 

H 

— 

F3 

H 

SINP 

— 

L 

H 

— 

H 

H 

H 

H 

H 

H 

H 

H 

H 

_ 

F4 

H 

SMEMR 

H 

H 

— 

H — — 

H 

H 

H 

H 

H 

H 

H 

H 

H 

— 

F5 

L 

PWR 

H 

L 

_ 

_ _ _ 

H 

H 

H 

H 

H 

H 

H 

H 

H 

— 

F6 

H 

PDBIN 

H 

H 

H 

— —. — 

H 

H 

H 

H 

H 

H 

H 

H 

H 

— 

F7 

H 

MWRT 















F8 

- 

- 




10 = OPREQ; 

1 = 

R/W; 12 

= 

M/TO; 13 

= WRP; 16- 

-IE 

= enable inputs (active high) 




high via pullup resistors. 

So if you have already provided your 
2650 system with 7k of RAM, in addition 
to the Ik PIPBUG ROM, and this 
memory is all in page 0, you obviously 
won't want any S-100 boards to respond 
when this part of memory space is be¬ 
ing addressed. This is achieved quite 
simply by connecting the PAGE 0-bar 
enable signal (from the 74LS138 
decoder on the expansion board) to say 
input 16 of the 82S103, as shown. 

Similarly if you have already im¬ 
plemented the four 2650 non-extended 
I/O ports, you can disable the S-100 in¬ 
terface whenever these are being ad¬ 
dressed simply by connecting the C-bar 
and D-bar signals (again from the 
74LS138 on the expansion board) to in¬ 
puts 17 and 18. 

Inputs 19-1E inclusive are still 
available, and may be used to disable 
the S-100 interface for any other 
memory blocks or I/O addresses you 
may have already implemented. All you 
need to do is derive an active-low 
signal from each enable signal, and 
connect these to the spare inputs. Since 
there are six available inputs (apart 
from those used for PAGE 0-bar, C-bar 
and D-bar), this should provide enough 
flexibility for almost any situation. 

Moving further up the circuit 
diagram, we find the circuitry for the 
remaining S-100 control signals. 

The XRDY-bar and READY-bar signal 
lines are connected via a NAND gate 
to the OPACK-bar input of the 2650 
rocessor, to allow memory cycles to 
e extended for slow memory. Note 
that the 2650 does not enter a wait state 
when this is done, unlike the 8080; in 
fact the 2650's "wait" state corresponds 
to the 8080 "hold" state. However, the 
function of the two S-100 "ready" lines 
should be unaffected, as these are 
basically used for memory cycle exten¬ 
sion. 

Don't forget that in the original 2650 
Mini Computer, the OPACK-bar input 
of the 2650 (pin 36) was permanently 
earthed. So the copper track of the PC 
board will have to be cut, to disconnect 
this earth and allow the pin to be con¬ 
trolled. As the copper track concerned 
made other earth connections, a wire 


link will need to be added to maintain 
these connections. 

A flipflop is used in the interrupt 
logic, as the INTREQ-bar input of the 
2650 must be held low until it is 
acknowledged by a high on the 
INTACK output. A link (L4) is shown, to 
allow you to select whether the PINT- 
bar or VI0 inputs from the S-100 bus are 
used to set the flipflop and initiate in¬ 
terrupts. As may be seen the flipflop is 
reset by either INTACK going nigh, or 
the reset signal. The latter ensures that 
the flipflop is always in the reset state 
when power is applied to the system. 

The dashed gate shown in the reset 
circuitry is actually the 74LS38 gate 
originally used as an inverter in the 
reset line of the 2650 Mini Computer. 
The second input (pin 4), which was 
originally tied to logic high, is now used 
to accept the S-100 PRESET-bar signal 
(pin 75). This allows S-100 plug-ins to 
reset the system if necessary. 

Links LI, L2 and L3 are shown to in¬ 
dicate that you have a choice in 
deciding which signals to feed out on 
the S-100 clock lines <f>1 (pin 25), <t>2 
(pin 24) and CLOCK-bar (pin 49). As the 
2650 does not use the two-phase clock 
system of the 8080, the choice of signals 
fed on these lines will depend upon the 
requirements of the S-100 plugins you 
want to use. 

If the plug-ins basically only use the 
<t >2 signal as a data strobe, for example 
(this is fairly common), you will 
probably find that the buffered OPREQ 
("BOPREQ") signal will be most 
suitable. On the other hand one or 
other of the S-100 clock signal may be 
used as a source of synchronised high- 
frequency signals (say by a video inter¬ 
face board, as a dot shift clock and in¬ 
put to the timebase divider), in which 
case the 1MHz master clock signal may 
be more appropriate. Or you may need 
to provide both BOPREQ and the 
1MHz clock, on different lines, for use 
by different boards. It will depend 
upon the S-100 boards you are using. 

The only remaining point to note 
about the interface circuit concerns the 
power supply rails. By convention, S- 
100 plug-in boards have their own 5V 
regulators, and are supplied with an 


unregulated (or only pre-regulated) in¬ 
put of 8V DC. So the main supply rail of 
the S-100 bus is the +8V line connected 
to pins 1 and 51, and referred to the 
ground pins 50 and 100. 

The +16V and -16V rails shown on 
pins 2 and 52 are secondary supply rails, 
used rather less frequently by plug-ins 
requiring higher voltage for op amps, 
D-to-A converters and so on. These 
boards generally have their own 12V 
regulators, working from the un¬ 
regulated 16V lines. 

If you don't plan to use plug-ins 
which require the higher rails, you can 
forget the + 16V and -16V power 
supplies. All you will need is an 8V 
power supply, capable of supplying the 
current needs of your S-100 plugin 
boards. Needless to say, the ground 
reference of the 8V supply will need to 
be connected to the ground side of the 
existing 2650 system power supply. 

Finally, a few suggestions about the 
physical side of your S-100 interface. 

I would suggest that you don't try to 
design your own interface and mother¬ 
board. There are a number of good S- 
100 motherboards already available, at 
quite reasonable cost. Similarly there 
are quite a few S-100 "development 
boards", complete with gold-plated 
double sided edge connector pads, and 
designed specifically to allow you to 
wire up custom plug-ins. 

As both these items are readily 
available, it seems to me that the easiest 
way to build your S-100 interface is to 
wire it up on one of the development 
boards, with one or more lengths of 
rainbow ribbon cable to connect the 
board into your existing 2650 system. 
The S-100 connections can be made 
directly to the appropriate edge con¬ 
nector pads, so that the interface board 
can then be plugged into a standard S- 
100 motherboard. 

This way, you won't have to design or 
etch any custom PC boards; you'll be 
using readily-available standard boards. 
The interface will simply become 
another S-100 plug-in, which happens 
to have an "umbilical cord" back into 
your 2650 system. You also have the op¬ 
tion of using a standard S-100 power 
supply, case and card cage if you wish. 
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Microcomputer 
News & Products 



New Motorola MEK6802D3 uses 6800 hardware 
and software and is greatly expandable 


Choose a single board computer, add 
a suitable power supply and, perhaps, 
some additional external memory; put 
these into an enclosure and you have a 
complete microcomputer — ready to 
go to work. 

Motorola have released their MOKEP 
range of low-cost, assembled and 
tested microcomputer products to 
enable people to do just that. 

The MEK6802D3 microcomputer 
module is a single board with eight LED 
digits and hex keypad. Based on the 
MC6802 MPU/RAM/CLOCK chip and 
the MC6846 ROM/IO/TIMER chip, this 
module allows a user to easily evaluate 
and use Motorola's M6800 hardware 
and software. The module features a 2k 
byte Monitor (D3BUG), 256 bytes of 
user RAM and 128 bytes of stack, and is 
fully expandable with the other 
products in the MOKEP range via a 60- 
pin bus. 

Memory requirements for 
EPROM/ROM or RAM can be satisfied 
through the inclusion of the three 
memory modules offered — the 
MEK68MM16 16k byte dynamic 
memory, the MEK68MM32 32k byte 
dynamic memory or the MEK68RR 
ROM and RAM board. The latter 
accepts up to 8k bytes of static RAM 



and up to 32k bytes of EPROM or 64k 
bytes of ROM. The MEK6802D3 has 
memory paging circuitry giving an ex¬ 
pansion capability to 160k bytes of 
ROM and 256k bytes of RAM. 

Owners of the ever popular 
MEK6800D2 kits have not been 
forgotten. Each of the above- 


mentioned boards has a counter-part 
compatible for use with the D2. 

Further information about these 
products is available from Total Elec¬ 
tronics: Melbourne, (03) 596 2891; 
Sydney (02) 428 3500; Brisbane (07) 
52 4357. 

Micronews Continued 


MICRO-80 

MONTHLY MAGAZINE FOR TRS-80 USERS 


$30 SOFTWARE FOR ONLY $2.00* 


(it would cost at least $30 to buy each 
months' software on cassette) 


PROGRAMS 

• Games 

• Education 

• Business 

• Utilities 


WRITTEN FOR 

• Level 1 

• Level 2 

• Disc Basic 

• Machine Language 


| TO: 

| MICRO-80: PO BOX 213, GOODWOOD, SA 5034 

PLEASE SEND ME: 

J □ 12-MONTH SUBSCRIPTION FOR $24.00 

STARTING FROM .(Dec 79's issue 1) 

I □ CURRENT ISSUE FOR $2.50 
I (MAKE CHEQUE PAYABLE TO MICRO-80) 

I Name: . 

Address: . 


'12 month subscription rate — single copies $2.50 ea. 


Post Code: 
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New Microcomputer 
Courses from IREE in 
conjunction with TAFE 


After two years of successful opera¬ 
tion, the IREE in conjunction with TAFE 
are going ahead with a new series of 
courses scheduled to commence in the 
second week of February 1980. It is ex¬ 
pected that the following courses will 
be offered:— 

Course No. 1: Digital electronics and 
logic circuits. 

This course will prepare the student 
with little or no knowledge in digital 
electronics for entry to later hardware- 
oriented courses. 

Course No. 2: Introduction to 
microcomputers. 

This course will cover the theoretical 
operation of microcomputer systems. 
Requirement for entry is completion of 
course No. 1 or a sound knowledge of 
digital principles. 

Course No. 3: Microcomputer systems. 

A course for the kit constructor and 
the experienced experimenter. The 
course will cover design and construc¬ 
tion concepts. Prerequisite is course 
No. 2 or equivalent. 

Course No. 4: Understanding com¬ 
puter programming. 

This is a course aimed at owners and 
potential owners of personal com¬ 
puters who have little or no knowledge 
of computer programming. The course 
is centred around the language BASIC, 
and goes for 10 weeks. 

Course No. 5: Microcomputer 
software. 

This course concentrates on software 
at machine code/assembler level. 

Enrolment procedure:— Application 
on or after January 7,1980, by phone or 
personal call to TAFE office, Old South 
Brisbane Town Hall, cnr Vulture Street 
and Graham Street, South Brisbane. 
Phone (07) 224 7847 or 224 7839. 


from TETIA/TESA 

The Television & Electronic Services 
Association (TESA) and the Television 
and Electronic Technicians Institute of 
Australia have combined with B&S 
Microprocessors in setting up a training 
course on microprocessors. Students 
will be trained in all spheres of service, 
construction and programming. 

The first two classes are already 
operating at the premises of Thomas 
Electronics, and nominations are now 
being taken for classes starting in 1980. 

For further information contact Bill 
Penfold of TESA, PO Box 14, Peakhurst, 
NSW 2210. 


MICRONEWS 

CONTINUED 




Hold Soder-Wick on 
termination with hot 
soldering tip. Wicking 
action soaks up solder. 

2 . 

Remove tip and braid. 
Termination is left 
clean and free of 


One-Second Desoldering 
with SODER-WICK 

Soder-Wick is a specially treated 
copper braid which soaks up 
molten solder like a sponge. 
Desolders a P.C. pad in a second 
or so: acts as a heat sink to 
protect circuits and components. 
From your Components supplier or ring: 

Royston Electronics 

(02) 709 5293 (07) 44 0131 

(03)543 5122 (08) 42 6655 ! 

(002) 34 2233 (09) 381 5500 ■ 
























FINALLY.. 

We 9 ve been able to get more - but 
limited - stocks of the incredible 
Word Processor Rom Pac™ for our 
Sorcerer Computer! 


This word processor system has 
created a tremendous amount of 
interest, because of its fantastic 
performance/cost ratio! 


You’ve seen word processors advertised - they’re revolutionising 
business communications. If you buy a commercial word processor, 
you get just that: a word processor. 

For far less cost than a commercial word processor, you can put 
your Sorcerer computer to work with the Word Processor PAC" - 
and you get a much more powerful word processor system than is 
commonly available. Here are just some of the features: 

1: Automatic text wrap around (sorts continuous copy into lines). 
2: Single key commands to get you where you want in the copy 
instantly: indent, tab, hyphen, scan, as well as up, down, left 
and right. 

3: Single keystroking allowing deletions, expansions, etc. 

4: Automatic checking of drastic commands (a boo-boo doesn’t 
become a disaster!) 

5: Powerful search functions (search, replace, mark sections, 
store copy, etc). 

6: Autocommands and macro programming (typing mailing lists, 
for example). 

It is features like these which we believe make 
the Sorcerer Word Processor System 
OUTSTANDING value for money! 


Note: Sorcerer, Video Monitor 
and printer as shown above are 
not included in the Rom Pac price! 


WORD PROCESSOR 
ROM PAC™ 

on ir 


$ 199 


00 


INCLUDING 

INSTRUCTION 

MANUAL! 


Great news 
for TRS-80 owners: 

How about a 
light pen for 

only *29®°!!!! 


DK.K SMITH ELECTRONICS 


Phon, 290 3377 I ACT 96-98 Glnhtom Stmt FYSHWICK.. „ 

Phon* 642 8922 y|C 399 Stmt. MELBOURNE. Phono 6 

RICHMOND. Phon.428 1814 | 

PARRAMATTAPhono 883 1133 OLD 166 Login Road, BURANDA. Phono39162 * 

. SA 205 Wright Stmt ADELAIDE. Phon.2121S62 I 

hofl« 28 3800 | WA 414 Williom Stmt. PERTH. Phoni 328 8944 I 

WN IN STOCK AT PRICES GIVEN AT TIME OF GOING 


SPECIAL NOTElThe incredibly low price of the Sorcerer 
Word Processor System is partly because a certain amount of 
do-it-yourself' work is involved for the operation of the 
system. If you do not have a basic electronics knowledge, 
make sure you can obtain some basic assistance before 
purchasing the system. 

1111111111111111111111111 

Yes! We ve been able to obtain a scoop purchase of these incredible 
light pens, direct from the USA, at a fraction of the price you'd expect 
to pay. Now you can draw' on your computer monitor - it's great fun, 
it s educational, and it's very easy to do! 

• Uses cassette recorder as a pre-amp 

• mp,ete with cassette containing two 
application programs: tic-tac-toe (noughts & 
crosses) game, and ‘menu’ display routine. 

• ‘eye , ! yOUr TRS " 80 * or Dick Sm >th System 80) an 

• Save now: costs only a fraction 
of other light pens! 
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Microcomputer 
News & Products ^ 


AmZ8000 Evaluation 
from R&D Electronics 

Santa Clara, CA . .. June 4 ... Ad¬ 
vanced Micro Computers has in¬ 
troduced the AMC 96/4016, an 
AmZ8000 Evaluation Board. This 
product is a fully assembled and tested 
microprocessor evaluation unit that in¬ 
tegrates the necessary on-board 
software and hardware resources to ex¬ 
plore and use the features of the 
AmZ8000. 

In its basic configuration, the 
AMC 96/4016 incorporates the 
AmZ8000 16-bit microprocessor; 8k 
bytes of RAM; 24 parallel I/O lines; two 
RS232C serial I/O ports; 12k bytes of 
EPROM/ROM sockets; system clock 
and resident monitor. 

For further information contact R & 
D Electronics, 257 Burwood Highway, 
Burwood, Vic 3125. Phone (03) 288 8232. 


MICRO Comparisons 

Royel Micro Systems Pty Ltd can now 
supply reprints of two interesting 
studies on the relative virtues of 
different microprocessors. The 6500, 
8080, 6800 and Z-80 units are covered in 
the surveys. 

Parameters considered include re¬ 
quired memory, processing speed, die 
size, package capability, address 
modes, internal registers and many 
more. 

The 14 pages of information are 
designed to help the electronic systems 
engineer to make the right decisions 
when designing micro systems, and 
facilitate selection based on both per¬ 
formance and versatility as well as cost. 

Further information from Royel 
Micro Systems Pty Ltd, 27 Normanby 
Rd, Notting Hill, Victoria 3168. 
Telephone (03) 543 5122, or Sydney (02) 
709 5293. 


Logic Shop 

Following hot on the heels of their 
Melbourne opening, The Logic Shop 
Pty Ltd has just opened its Sydney store 
at 91 Regent Street, Chippendale, with 
Andrew McIntosh as manager. 

Like the Melbourne store, the 
Printerm, Compucolor and Qume 
daisy-wheel printer feature among the 
equipment on display, together with 
the TLS 900 Video Display Terminal, 
Sendata Acoustic Coupler series, Texas 
'pstruments high speed printers and 
Houston Instrument models. 


New from National 
Semiconductor Corp. 

Santa Clara, CA — National Semicon¬ 
ductor Corp is now in production with 
two low cost, four-bit control oriented 
processors. 

Designated the COP402 and 
COP402M, the 40-pin devices are 
ROM-less members of National's COPS 
Microcontroller family, fabricated us¬ 
ing N-channel MOS technology. 

Each device contains a CPU, RAM 
and I/O, and is similar to the COP420, 
except that the read-only-memory 
(ROM) has been removed. Pins have 
been added to output the ROM ad¬ 
dress and to input ROM data. 

Both microcontrollers have 64 x 4 bits 
of on-board random access memory 
(RAM), and are capable of addressing 
up to Ik x 8 bits of external data 
memory. They are designed to operate 
with up to Ik x 8 bits of external 
program memory, either ROM or 
programmable ROM (PROM), for 
storage of instructions, program data or 
ROM addressing data. 



The COP402/402M devices are aimed 
at such applications as clocks, timers, 
lab instruments, radio controllers, 
appliance controllers, programmable 
sequencers, scales, cash registers, 
calculators, microcontroller com¬ 
putational elements, toys, games, and 
automotive computers. 


AND MORE . . . 

National Semiconductor Corp has 
developed the industry's first family of 
truly microprocessor compatible 
analog-todigital converters. 

The 20-pin dual-in-line ADC0801, 
ADC0802, ADC0803 and ADC0804 are 
CMOS, eight-bit, successive ap¬ 
proximation converters which use a 
modified potentiometric ladder similar 
to the standard 256R approach, and 
require no external interface logic to 
operate them with microprocessors. 

For total microprocessor compatibili¬ 
ty, the ADC0801 family is configured to 
allow operation with the standard con¬ 
trol bus of the 8080 uP derivatives. 
TRISTATE output latches directly drive 
the data bus. These A/Ds appear like 
memory locations or I/O ports to the 
microprocessor and no interfacing 
logic is needed. 


$ THE LMS 


SHOP PTY LTD 


Discount shopping for your 
professional Microcomputer 
and terminal requirements 


COMPUCOLOR II 



Up to 32K User RAM 
Eight-colour display 
32 lines of 64 char. 
5" Mini Disk Drive 
4’0 Tracks, 48 TPI 


Low Cost LOGIC TLS 900 



Transmission rates 75-19, 200 Bd. 
96 char. ASCII Upper & Lower Case 
12" Monitor 


DECwriter ® Terminals 
LA-34, LA-36, LA-180 


features: 

10 or 30 char. p.s. 

132 char, per line 

Type Font: — 9 x 7 Dot Matrix 

Switch-selectable parity 

“retail saving on 
professional products” 

212 High St, PRAHRAN Vic 
3181. Tel 51 1950 
91 Regent St. CHIPPENDALE. 
NSW 2008. Tel 699 4910 

(R) Registered Trade Mark 
of Digital Equipment Corp. 
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Microcomputer 
^ News & Products 


Australian 
Alpha Micro 

A new company, Australian Alpha 
Micro, of 247 Pacific Highway, North 
Sydney, NSW, has been formed to han¬ 
dle and coordinate the distribution of 
the US-manufactured Alpha Micro 
range of small business computers 
systems in Australia. Mr Peter Martin, 
managing director of the new company 
has stated that "Nine distributors and 
OEM's have already been appointed 
nationally to sell and provide the 
necessary backup . . 

Founded in 1977, Alpha Micro has 
experienced dramatic growth to the 
point where its annual sales turnover 
now exceeds US$5 million. Over 3000 
Alpha Micro Systems have been install- 
ea worldwide with about one hundred 
of these sold in Australia (up to mid- 
November 1979). Alpha Micro's range 
includes the AM-100 and AM-1000 
series computers, disc subsystems, and 
word processing system and standard 
software packages. 

BS Microcomp 
gets Commodore PET 

BS Microcomp of Burwood, Victoria, 
announce that they have been ap¬ 
pointed as dealers for the Commodore 
PET range of Microcomputers. The 
business has been recently established 
to cater for the rapidly expanding 
microcomputer market. Full hardware 
and software support services are 
provided and the full range of Com¬ 
modore peripherals is in stock, as well 
as an extensive software library and a 
large range of tractor feed continuous 
stationery, floppy disks and personal 
computing cassette tapes. 

Further information is available from 


BS Microcomp, 47 Huntingdale Road, 
Burwood, Victoria, 3125, (03) 288 9129 
or (03) 288 9512. 

New personal computer 
from APF Electronics Inc. 

Called the "Imagination machine", 
the APF MP1000 is a personal computer 
with an accent on graphics and games. 
As well has having a typewriter console 
with inbuilt cassette deck, the APF has 
two numeric keyboard-cum-joystick 
controllers. 

Screen format is 32 upper-case 
characters x 16 lines, with alpha- 
numerics in three colour modes. 
Graphics are available in three display 
modes which enable high resolution 
and use of up to eight colours. The APF 
is programmed in Basic language with 
9K of RAM. Software is available in 
cassettes or ROM cartridges. 

Price of the APF MP1000 computer is 
expected to be under $1000 including a 
full colour monitor. Stocks will be arriv¬ 
ing in January 1980. Further information 
is available from Radio Parts Group, 562 
Spencer Street, West Melbourne, Vic¬ 
toria, 3003. 

Cottage Computers 
move house 

Cottage Computers, a division of Em¬ 
bryonic Systems Pty Ltd, have moved to 
larger premises at 386 Queens Parade, 
Fitzroy North, Victoria 3068. The move 
was prompted by the very good 
response to the firm's stand, featuring 
NPC video cards and Science of Cam¬ 
bridge Mk14 microcomputer kits, at the 
recent Melbourne Home Computer 
Show.. 

Among new lines available in 1980 
will be the Clare model 70 keyboard 
with RS232 outputs and the Acorn 
range of 6502-based modules. 

Decision Data 

Following the item on the Decision 
Data printer from Southwest Technical 
Products in these columns in the 


November 1979 issue, Kenelec (Aust) 
Pty Ltd has advised that they are local 
distributor for Decision Data Products 
and can provide full technical support. 

ECS Microsystems 
opens in USA 

ECS Microsystems, one of Australia's 
leading communications systems 
manufacturers has moved its manufac¬ 
turing and marketing headquarters to 
the USA's Silicon Valley in a $3.5 million 
move. The company expects to employ 
250 people in the USA by the third 
quarter of 1980. 


Forbes Data 
Systems 

COMPUTER 

COURSES 

Microcomputers used exten¬ 
sively in the classroom — 
hands-on experience. 

• Introduction to Computers $100 

• Elementary programming $120 

• Advanced Programming $150 

• Microprocessor design $150 

• Word Processing O.A. 

MACHINE HIRE 

TRS-80 computers and course 
material available for hire. 

PROGRAMS 

Packages and special 
programming for TANDY and 
DATAPOINT computers 

Phone (02) 436 2874 
Forbes Data Systems 
30 Glen Street 
Milson Point 2061 
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COMMODORE CBM - THE COMPACT COMPUTER FOR 
BUSINESS FOR HOME USE 

__All components are complete — No extras necessary 




AIM 65 


CCaii 

ELECTRONICS 


ROCKWELL AIM 65 


AIM 65 is fully assembled, tested and warranted. With the 
addition of a power supply, it's ready to start working for you 
AIM 65 features on-board thermal printer and alphanumeric 
display, and a terminal-style keyboard. It has an addressing 
capability up to 65K bytes, and comes with a user-dedicated 
IK or 4K RAM. Two installed 4K ROMs hold a powerful 
Advanced Interactive Monitor program, and three spare 
sockets are included to expand on-board ROM or PROM up 
to 20K bytes. <4K assembler. 8K basic optional). An 
Application Connector provides for attaching a TTY and one 
or two audio cassette recorders, and gives external access to 
the user-dedicated general purpose I/O lines. Also included 
as standard are a comprehensive AIM 65 User’s Guide, a 
handy pocket reference card, an R6500 Hardware Manual, 
an R6500 Programming Manual and an AIM 65 schematic. 


AIM 65 IK RAM5 $525 TAX PAID 
4K RAM $570 TAX PAID 
8K BASIC IN ROM $125 
4K ASSEMBLER IN ROM $100 
CASE TO SUIT $75 



welcome here 


TWO LOCATIONS: 77 Edgeworth-David Avenue, Hornsby NSW 2077; 

Shop M17, Level 3 Northgate, Hornsby NSW 2077 
Telephone: (02) 487 3111.__ 


twin 
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SPECIAL PURCHASES 


NEW B.S.R. RECORD CHANGERS-PLAYERS 



MODEL Cl 97 
$47.50 


lus. Auto or manual operation: Three speed 33, 45 & 78rpm: Cueing contra 
I bias compensation: Changer & player spindles supplied: 11" turntable. 

St & packing extra, NSW $2.75: Vic. Qld $3.75: WA. NT & Tas $4.75. 


SPEAKER GRILLE FABRIC AT Vi PRICE 

AVAILABLE IN BLACK. BLACK WITH GOLD FLECK. LIGHT & MID 
* BROWNS. WIDTH 60in. 

$4.80 Per YARD. Post & Pack $1.75. 

Send two 20c stamps for samples. 


MODEL C142R 

HI-FI UNIT WITH ADC MAGNETIC 
CART & DIAMOND STYLES 

$55.00 



play records. Precision engineering is reflected in the styling of the 142R, which i 


(Reg. p. 


NEW RANK-ARENA F.M.-A.M. TUNER AMPLIFIER 


MODEL RA402. Output 24 t 
50KHZ. Mag or ceramic inputs, 
sion for 4 speakers. 


Freight Extra. 

itts RMS. (12+12). Response 50HZ to 

igh & low filters. Loudness control. Provi- $147.00 


NEW E.M.I. AND HITACHI RECORDING TAPE AT BARGAIN PRICES 

HI-DYNAMIC EMITAPE — HIGH OUTPUT — LOW NOISE — Hl- 
FIDELITY 

HLP18 7" reel 1800ft. long play $5.95 
HDP12 5" reel 1200ft. double play $3.95 

. SUPE C90 CASSETTES. 5 FOR SIO CK 


P & P — 


NEW E.M 
Hitachi LI 


:k 90 m 


te cartridge. 5 for $10. P Si pack $1.50. 


NEW AWA HI-FI SPEAKER KITS 8” 2 
WAY 3 SPEAKER SYSTEMS 
AT LESS THAN V4 LIST PRICE 
POWER RATING 20 WATTS R.M.S. 
IMPEDANCE 8 OHMS 
FREQUENCY RANGE 46 TO 18000 CYCLES 


One A\ 


A 8WAC 8in. bass unit, 
with ceramic magnets 
r components, grille clotl 


CABINETS AVAILABLE 
Post & packing extra. NSW 
$2.50. Interstate $3.50. 


i. innabond lining and 

$18.50 
Per Kit 


NEW GOODMAN-FOSTER 3-WAY 

4-SPEAKER HI-FI SYSTEM $39.00 PER KIT 

Power rating 25 watts. RMS lmp-8ohms. 


Frequency Range 45 to 22.000 
Supplied in kit form (less cabini 
bass units. Foster 5" mid range 
Ocodensers and inductance innal 


ns of cabinet. C 
WA $5.70. 


NEW HOKUTONE HI-FI SPEAKER KITS 
AT A FRACTION OF LIST PRICE 

NEW THREE WAY HIGH FIDELITY SPEAKER SYSTEM 
WITH A FREQUENCY RANGE OF 35 TO 20,000 CYCLES. 
POWER RATING 50 WATTS. 


lit form (less cabinet) Woofer HFW-302. 12". Mid range HM-24 
ir HT-60 dome. Three way crossover with separate controls for mic 
iter. Innabond lining, grill fabric & cabinet plans supplied Cabine: 
38 high. 435 wide, 310 deep. 


$69.00 per kit 


NEW GARRARD 6-200 CP 
RECORD PLAYERS 



RANK-ARENA 
2 WAY 
SPEAKER 

• 10 Watts RMS 

• 8 ohm impedance 

• 8" woofer with tweeter 

• Supplied with lead and plug 

• Teak finish 

Dimensions 18"H, 11"W, 9WD 
Freight extra per rail air or road transport 


V| 

3r 

rl nlnn 


NEW CAR CASSETTE CONVERTERS 
BICOH MODEL NA100/CC-007A AT APPROX, 
’/a LIST PRICE 



CLASSIC RADIO 

245 PARRAMATTA RD, HABERFIELD 2045. PHONES 798-7145, 798-6507. 
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Letters to 
the editor 


Loud music: 
no worries mate! 

I'm sick of seeing loud music con¬ 
demned, especially by people in the 
privileged position of audio journalist. 
Loud music is not only aurally 
stimulating but physically satisfying as 
well. 

I draw your attention to an extremely 
interesting article in Australian HiFi Vol 
10 No 8 on the hearing loss of rock 
musicians. I myself am a rock musician 
as well as a professional hifi salesman, 
so I feel myself better qualified to speak 
on the matter than somebody who 
rarely has his stereo above 90dB. 

I feel that sound is not strictly hifi un¬ 
less it is replayed at the level at which it 
was originally performed. 

The ear is a lot more protective of 
itself than most people realise. We do 
not know all the answers so why be so 
dogmatic. I am not going deaf! Once 
again, I draw your attention to the 
above mentioned article. 

Chris Darker, 

Esperance, WA. 

COMMENT: Had your hearing check¬ 
ed lately? I say . . . HAD YOUR 
HEARING CHECKED LATELY? Yes, the 
ear does protect itself from loud noises 
— by going deaf. 

White elephants & 
dual gate mosfets 

The article in the July issue of "Elec¬ 
tronics Australia" concerning the 
Quartz Multiple Frequency Reference, 
by Ian Pogson, is a good idea. It will 
make a valuable piece of test equip¬ 
ment for any hobbyist's work bench. 

I have completed this project except 
for one small problem which cannot be 
eliminated. I now have what is termed a 
"white elephant". 

The problem lies in the fact that I 
cannot purchase from any. distributor 
the’BFR84 dual-gate MOSFET. I have 
contacted Philips and have been in¬ 
formed that there are no stocks in 
Brisbane or Sydney, and have not been 
any for a couple of months. They also 
informed me that they did not know 
when they would be getting fresh 
stocks of this transistor as it is not in 
high demand. 

I also contacted Dick Smith Elec¬ 
tronics, Delsound, Cema Pty Ltd and R. 


A. Venn Pty Ltd, who are all agents for 
Philips, to no avail. In desperation I 
contacted Techniparts, Brisbane, 
(National Semiconductor agents) to see 
if they had an equivalent, but was told 
the same story. 

It has proven to be a waste of time, 
effort and money to build this piece of 
equipment if I cannot use if because of 
a 60c transistor. 

Perhaps you may be able to redeem 
my faith in your magazine by informing 
me where I could possibly purchase 
this transistor. 

M. Walker, 

North Ipswich, Qld. 

COMMENT: You can buy the BFR84 
dual-gate MOSFET from at least one 
supplier: Radio Despatch Service, 869 
George St, Sydney, NSW 2000. 
Telephone 211 0191. 

Beryllium oxide: 
the alternatives 

I am undertaking construction of a 
solid state air-conditioner after reading 
your article on Peltier devices in the 
August 1979 issue. However, seeing a 
fan is used on . the heatsink, I was 
wondering if you could tell me some 
brands of neatsink "goo" which do not 
contain BeO. This is important because 
when heatsink "goo" containing BeO is 
disturbed, nasty things happen. 

Tim Sangster, 

Canterbury, Vic. 

We have recently been made aware 
by Telecom Australia and others in the 
electronics field of the dangers 
associated with the use of beryllium ox¬ 
ide in certain components and ancillary 
products. 

It should be very important for 
technicians and others who may be 
handling servicing materials, in par¬ 
ticular heat transfer compounds, to 
know that at least one such product — 
GS13 — manufactured at our Brookvale 
plant does not contain beryllium oxide. 

We feel that those in the electronics 
industry should be made aware that 
there are comparatively "safe” 
materials available to them. 

N. Blackler, Marketing Officer, 

Bevaloid Australia Pty Ltd, 

Brookvale, NSW. 

COMMENT: The Bevaloid GS13 heat¬ 
sink compound referred to above is 
distributed by Watkin Wynne Pty Ltd 


under the brand name "Gensil". It is 
available from the following retail out¬ 
lets: Sydney — David Reid Electronics, 
Standard Components; Melbourne — 
Radio Parts Group, J. H. McGrath, and 
Ellistronics; Adelaide — Gerard & 
Goodman, Protronics; Brisbane — 
Delsound, Audiotronics; Perth — 
Atkins Carlyle. 

Further, Thermalloy Thermalcote 
heatsink compound, which is claimed 
to be nontoxic, is distributed by Soanar 
Electronics Pty Ltd. 

We hope that all manufacturers of 
heatsink compound will state the con¬ 
stituents on the packaging before long. 

Notes & errata 

Re your editorial "Putting things in 
perspective". Here's a suggestion: in¬ 
dex the notes & errata in your March 
issue. Reason? When you start a project 
it sure would be nice to have a ready 
reference to the errors. It will only cost 
you a few centimetres and be a real fine 
service to your readers. 

R. Cook, 

Downer, ACT. 

COMMENT: We'll keep it in mind, but 
they may not be complete. Errors may 
not become apparent until months 
after the article — and the Index — has 
been published. 


Anonymous critics 

Many thanks for speaking out against 
the anonymous critic referred to in 
your recent editorial. You may be 
assured that a great percentage of your 
readers are newcomers. Also, you may 
be assured that most new readers are 
given their baptism into EA by these 
same newcomers. Most advanced 
readers don't generally bother to talk 
to the new chums. 

I have purchased every copy of your 
magazine for the last 14 years and enjoy 
reading same. Electronics to me is a 
hobby — perhaps you could say I am 
still a newcomer. 

Keep your magazine going as it is. I 
suggest that you revert back to not 
replying to anonymous critics. 

J.H. Howard, 

Fairlight, NSW. 

COMMENT: As you can see, we have 
kept the newcomer articles coming, 
and will continue to do so. Thank you 
for your letter. 
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REVIEWS OF RECENT 

Records & Tapes 

CLASSICAL • POPULAR • SPECIAL INTEREST 


Chopin — “in a completely new light” 


CHOPIN: Nocturnes, Vol. 2 Fou Ts'ong, 

piano. Odyssey Stereo disc ODA 

5130. 

This disc contains Nocturnes Nos. 9 
to 18 — a very generous offering in¬ 
deed; in the repertoire of most concert 
pianists, these are regarded as being 
the final 10 of Chopin's Nocturnes, 
although there are, of course, three 
more: opus 72 and two posthumous 
ones, rather rarely heard. To my 
knowledge, the only recording of all 21 
of them is the Alexis Weissemaerg set, 
attractive, romantic, well done indeed. 

The Chopin interpretations which I 
was brought up to think of as "right" 
are probably best personified by 
Rubinstein and I have accepted the 
view that they correspond closely to a 
pianistic and musical tradition which 
may be traced right back to the com¬ 
poser himself. At the same time, there 
were occasional rumblings in Poland 
which called this tradition heretical. 
Fou Ts'ong, who received much of his 


training in Poland, presents a view of 
Chopin which is certainly very different 
from Rubinstein's. The first impression 
is bewildering; his playing seems 
prosaic, even dull — but closer atten¬ 
tion shows a very different canvas, a 
very convincingly different Chopin. 

The C minor Nocturne of opus 48 No. 
1, the first of the very serious later 
works, is a good example for closer 
study. Fou Ts'ong adopts a much slower 
tempo than Rubinstein, his playing is 
less obviously rhythmic; there is more 
grandeur, almost weightiness, never 
even a hint of thumping, far more 
music. On balance, this is the 
difference throughout: Fou Ts'ong 
offers far less excitement, but very 
much more music. Beautiful playing, 
excellently recorded, of works whicm 
now show up in a completely new 
light; whatever the first record in this 
set was like (I have not heard it), 
volume 2 is something no lover of 
Chopin's music can afford to neglect. 
(P.F.) 



Australian 
digital music 

FULL SPECTRUM. Australian Digital 
Music. Works by Percy Grainger, 
Tristram Cary. Warren Burt, Barry 
Conyngham and Darius Clynes. 
Move stereo disc MS 3027 (from 
Move Records, Box 266, Carlton 
South, 3053). 

It seems a reasonable assumption 
that most readers of this magazine are 
fairly clued up about electronics and 
there is a vast amount of information 
accompanying this disc which they will 
appreciate. In addition, anyone who is 
"in to" electronic music will surely be 
delighted; this is a beautifully made 
recording, with fine, clean sound and 
with contents sufficiently varied to 
satisfy anyone. 

Your reviewer, alas, knows naught 
about electronics and his interest is 
purely musical ... Digital or not, I 
found many of the sounds here record¬ 
ed to be musically valid and of some in¬ 
terest; I am not quite sure why anyone 
would want to produce a computer- 
synthesised facsimile of the human 
voice, but it is done and with eerie 
effect. The Grainger track, less than two 
minutes of it, is a first attempt to realise 
some of this composer's ideas which he 
recorded in a graphic form, lacking the 
equipment which could have produced 
the sounds he wanted in the mid¬ 
thirties. The recorded sounds and the 
notes are wholly absorbing and I 
recommend the disc to all those who 
can still cope with novel experiences. 
(P r ' 


Varese: "deserves widest attention" 


VARESE: Ameriques; Ionisation; 
Arcana. New York Philharmonic, 
conductor Pierre Boulez. CBS Stereo 
disc SBR 235956. 

Edgar Varese was born in France in 
1883; he moved to the US in 1915, came 
to be regarded as one of the country's 
most startling and revolutionary 
composers and died in New York in 
1965. His music remains little-know.n; 
this is the first disc containing work of 
his I've ever seen and live listening for 
five decades gave me acquaintance 
with just two short works of his, 
significantly performed by the London 
Sinfonietta and the Seymour Group 
respectively. 

According to the textbooks, what 
distinguishes Varese's music is his 
method of allowing each individual 
instrument to be heard as the source of 
a unique sound-character; one English 
critic has tagged it a "polyphony of 
timbres". It so happens that the three 
works on this disc — written in 1918/22, 
94 ELECTRONICS Australia, January 


1925/27 and 1931 respectively — do not 
sound anywhere as revolutionary as 
they must have done on first 
performance: I am aware that they 
created sensations and mucn 
controversy. Four decades later, a 
degree of affinity with Stravinsky is 
obvious, the music is by no means 
difficult to listen to, yet remains of very 
great interest. 

All three works heard here employ 
enormous percussion resources. 
Ionisation is for 37 percussion in¬ 
struments, plus piano; the other pieces 
employ a full, and augmented, or¬ 
chestra. Ameriques is far from being 
structureless and even the later works 
never approach the type of avant-garde 
nonsense that we are now hardened to. 
The playing, under Boulez, is 
exemplary, the recorded sound is 
simply magnificent; I think this 
recording deserves the widest attention 
and should please all serious students 
of recent music, as well as percussion 
enthusiasts, who will hear some 
decidedly novel sounds. (P.F.) 
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MOZART: Idomeneo (Highlights). 
Wieslaw Ochman & Peter Schreier, 
tenors; Edith Mathis & Julia Varady, 
sopranos; Hermann Winkler, bass; 
Leipzig Radio Chorus; Staatskapelle 
Dresden; conductor Karl Bohm. DC 
Stereo Disc 2537 051. 

Idomeneo, Mozart's >only tragic 
opera, was hardly known 30 years ago; 
now it has returned to the repertoire all 
over the world and is generally 
accepted by audiences, irrespective of 
its dramatic shortcomirigs, simply 
because it abounds in superb music. 
For this same reason, it is quite 
particularly suited to radio and the 
gramophone record. 

The recording here presented 
(presumably it was made in Dresden) is 
remarkably fine in every technical 
detail; more surprisingly, it is just as 
outstanding musically. Bohm has often 
seemed much too slow and tired in 
recent years, but he drives this score at 
a good pace, without flagging. The 
soloists are excellent — particularly the 
two tenors — and both orchestra and 
choir perform faultlessly. It is good to 
have this evidence of musical co¬ 
operation between East and West; my 
only regret is that it was "highlights" — 
my appetite has now been whetted for 
the complete recording! (P.F.) 


RESPIGHI: Ancient Airs and Dances. 

Boston Symphony Orchestra, Seiji 

Ozawa, conductor. DG Stereo Disc 

2530 891. 

I think it would be fair, on the 
strength of his recorded repertoire, to 
describe Ozawa as a conductor 
specialising in recent music — he has 
done some very fine work with 
Honegger, Lutoslawski, Janacek as his 
task. Respighi's "free transcriptions" of 
lute music from the 16th and 17th 
centuries were never very avant-garde 
and it may be that the music has little 
appeal to Ozawa — a very volatile 
conductor and one who, when 
observed, appeared to be a little 
superficial. 

It will be clear that I am trying to find 
why this recording is a disappointment 
to me. The music in the three Suites, 
which is by no means often heard, is as 
beautiful as ever it seemed and I cannot 
say that the Boston players have lost any 
of their skill or innate musicianship; 
besides, the recording is well made, the 
surfaces are clean and if I deplore a bass 
bias, a favourite of the percussion in 
particular, this may well be exactly what 
Ozawa wanted. And I think that all my 
objections finally come to this; I don't 
care for Ozawa's way with the music! 

Having said this, I must be specific: 
tempi are decidedly on the slow side. I 
compared Ozawa's reading of the 
lovely Siciliana in the 3rd Suite with that 
recorded by the Los Angeles Chamber 


PICTURES AT AN 
EXHIBITION — PHEW! 


PICTURES AT AN EXHIBITION; NIGHT 
ON BALD MOUNTAIN; 
Moussorgsky. The Cleveland 
Orchestra conducted by Lorin 
Maazel. Digital master stereo, Telarc 
10042. (From PC Stereo, PO Box 272, 
Mount Gravatt, Qld 4122.) 

"Phew" is the word which best 
summed up my reaction as the last 
massive stanzas of "pictures" faded into 
silence. Prior to that, the room had 
been shimmering to the wind and the 
strings of the Cleveland orchestra and 
literally quaking to the thud of the big 
drums. 

Exaggerated language? I'll leave you 
to judge that for yourselves if you ever 
get to hear this new release from 
Telarc. 

It opens with Rimsky Korsakov's 
orchestration of "Night On Bald Moun¬ 
tain" (IOV2 mins), followed by the first 
two pictures. Side two opens again with 
promenade and leads on to the 
remainder of the well known 
Moussorgsky-Ravel composition. 

The performance in the Masonic 



Auditorium (Cleveland, Ohio) was cap¬ 
tured on a Soundstream digital 
recorder and mastered in the JVC cut¬ 
ting centre. One look at the disc is suf¬ 
ficient to indicate that the automatic 
pitch control has been used to the full 
— closing up the grooves during the 
soft passages and opening them wide to 
accommodate the crescendos and the 
massive bass. 

Full marks must go to the orchestra 
and its resident conductor for an ex¬ 
hilarating performance of the time- 
honoured duo and to the team which 
finally fitted it all into one of those 
time-honoured analog grooves. 

I can only add my verdict to those of 
a number of overseas reviewers: a 
beauty, "fabulous", "historic", etc. 
(W.N.W.) 


Orchestra under Marriner: they took 
35 seconds less for the music, played it 
without any thumping and with a 
sweeter tone. Ozawa, seduced perhaps 
by the larger orchestra's resources, 
endows everything with solid, heavy 
rhythms, dramatises what ought to 
sound simple and gives a, generally, 
heavy-handed account of the score. 
Some may like it — I don't. (P.F.) 


CHOPIN: Piano Concerto No. 1 in E 
minor, op. 11. Krvstian Zimerman, 
piano; Los Angeles Philharmonic 
Orchestra, conductor Carlo Maria 
Giulini. DG stereo disc 2531 125. 
Zimerman is one of the more recent 
arrivals among the keyboard virtuosi, a 
winner of the Warsaw Chopin Prize 
and, as such, invites comparison with 
Maurizio Pollini who, after winning the 
same contest, recorded this concerto 
with the Philharmonia, conducted by 
Kletzki. The comparison is a very valid 
one as both artists have a similar at¬ 
titude to Chopin: meticulous attention 
to style, elegance of touch and phrasing 
and avoidance of all excess. 

On purely pianistic grounds, then, no 
one owning and loving the Pollini ver¬ 
sion need feel any great urge to acquire 
this one; moreover, Giulini and Kletzki 
also seem in fairly close agreement on 
tempi, phrasing and balance. 


Simpson (L.D.S.), N 


Where some preference might enter 
is in the orchestral sound and the 
degree of clarity; the new DG disc is 
quite markedly superior in purely 
acoustic quality and although the Los 
Angeles recording was made live (or, 
indeed, possibly just because of that!) 
there is what appears to be better 
orchestral playing to be heard on the 
newer release. (P.F.) 

☆ ☆ ☆ 

BEETHOVEN: Piano Concerto No. 5 in E 
flat major Op. 73. Emil Gilels and The 
Cleveland Orchestra conducted by 
George Szell. World Record Club 
stereo R 00639. 

This could hardly be a new recor¬ 
ding, as George Szell died in July 1970. 
In fact it was recorded in 1969, in a joint 
EMI-CBS effort, and WRC has done us 
all a favour by reissuing the results. 

The Emperor concerto is a most ma¬ 
jestic and moving work, and Gilels and 
Szell really turn in a memorable perfor¬ 
mance. The orchestra plays with preci¬ 
sion and zest, while Gilels makes the 
piano part fairly glow with a controlled 
but vibrant energy. 

The recording is a little dull by 
modern standards, and I would have 
preferred slightly greater emphasis on 
the piano in some sections. But on the 
whole it is quite clean, and perfectly 
acceptable. 

If you don't have a recording of the 
Emperor, this one would be well worth 
a hearing. If you already have others, 
here's your chance to get a copy of this 
historic reading. (J.R.) 
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Notable organ recordings M 


Air"; Two Mormon Hymns, "Come, 
Come Ye Saints" and "O My Father". 
The material on side two may appear to 
be unambitious, but Lloyd Holzgraf's 
variations on the melodies leave few 
tones unturned! 

The recording itself is very clean but 
the thunderous bass overwhelms the 
treble, on occasions, in sheer sonic 
power. Perhaps it's significant that the 
jacket notes suggest that it may be an 
advantage to reduce the level of the 
bass by 6 to 9dB; what heresy to lovers 
of the big pipes! 

If you liked Volume one, you'll like 
this one too. If it's a matter of choosing 
one or the other, base your choice on 
the content. (W.N.W.) 


MARCEL DUPRE ORGAN RECITAL. 
Michael Murray at the organ of 
Basilique Notre-Dame du Cap. Ad¬ 
vent stereo 5014. (From P.C. Stereo, 
PO Box 272, Mount Gravatt, 
Queensland 4122.) 

Michael Murray is one of the most 
impressive of the new generation of 
American concert organists, and has 
drawn glowing praise from his recitals 
in both America and Europe, He 
studied under Marcel Dupre in Paris for 
two years, and obviously identifies 
closely with the master and his music — 
although he has also been highly prais¬ 
ed for his playing of Bach. 

Here he plays some of Dupre's most 
moving and impressive works, on the 
equally impressive 1963 Casavant Freres 
three-manual organ in the Basilica of 
Our Lady, Cap-de-la-Madeleine, 
Quebec. The pieces played are as 


MARCEL DUPRf ORGAN RECITAL 



follows: Cortege et Litanie (Op. 19, No. 
2); Choral et Fugue (Op. 57); Musette 
(Op. 51); I Am Black But Comely (Op. 
18); Prelude and Fugue in G minor (Op. 
7 No. 3); Elevation (Op. 32 No. 1); and 
Final (Op. 27, No. 7). 

As one might expect he plays them 
with great style ana sensitivity, not to 
mention a flawless technique. Here is 
French Romantic organ music at its 
best, particularly when played on an 


THE POWER AND THE GLORY, Volume 
2. Lloyd Holzgraf playing the organs 
of the first Congregational Church, 
Los Angeles. Stereo, direct-to-disc, 
M&K Realtime RT-113. (From M.R. 
Acoustics, PO Box 165, Annerley, Qld 
4103.) 

The same organist and the same 
three organs in the huge Los Angeles 
Church are featured here as in the first 
volume, reviewed recently. And the 
11,848 pipes, including multiple 32ft 
ranks produce the same massive sound 
which caused one EA staff member to 
liken it to "a recital on Vales Point" 
(one of the huge power stations 
feeding Sydney). 

While smaller, less pretentious in¬ 
struments may appeal to many as being 
more "musical", there can be no doubt 
that these acoustic monsters are im¬ 
pressive. 

The program is a complete change 
from Volume one: "Festival Toccata" 
(P. Fletcher); "Nun Danckt Alle Gott" 
(Bach); "Variations on Londonderry 



instrument which seems to possess only 
the best characteristics of the type of 
organ for which the music was written. 
The Cap organ is capable of enormous 
dynamic range, yet its pipes sing clearly 
and sweetly in the best Cavaille-Coll 
tradition — none of the soupy moo-ing 
that drove this school of organ building 
into later disrepute. 

Advent's recording is of a very high 
standard, too. No distortion is evident 
in the forte sections, while the quiet 
passages are still well above the tape 
and surface noise. Clarity and defini¬ 
tion is outstanding. 

If you're partial to well-played 
Romantic organ music, I wouldn't miss 
this one. (J.R.) 


☆ ☆ ☆ 

THE JACQUES LOUSSIER TRIO plays 
Bach's Brandenburg Concerto No. 5. 

The Jacques Loussier Trio with the 

Royal Philharmonic Orchestra. 

World Record Club stereo, R 05538. 

In my experience, you either like the 
Jacques Loussier Trio very much, or you 
can't stand them. Some people really 
enjoy the Trio's free-flowing jazz based 
on Bach, while others (especially those 
who like Bach) would rather listen to 
the original, or keep their Bach and 
their jazz in separate compartments. 

If you're a JLT lover and you liked 
their earlier Play Bach recordings, you'll 
almost certainly like this one too. The 
arrangements of the 5th Brandenburg 
Concerto are fresh and imaginative, 
and you get arrangements of the Air on 
the G string and the Prelude No. 2 in C 
minor as well. 

The first movement of the concerto is 
a little marred by over-close miking of 
the percussion, but otherwise it's fine. 
(J.R.) 

☆ t * ☆ 

RHAPSODIES, RICK WAKEMAN. A&M 

L70121/2 Festival release. 

Rick Wakeman's keyboard skill is 
well to the fore in this double album, 
with some of the themes borrowed 
from the classics such as Gershwin's 
Rhapsody In Blue, Summertime and 
Tchaikovsky's Swan Lake. The sound 
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quality would put the record in the 
"Demo" class. 

The 18 tracks include: Bombay Duck 

— Animal Showdown — Big Ben — 
Rhapsody In Blue — The Pulse — Swan 
Lager — March Of The Gladiators — 
The Flasher — The Palais — Sea Horses 

— Half Holiday — Summertime. 

Don't be tempted to play the album 

all the way through at one sitting, as the 
fairly dominant percussion line 
becomes a bit much after a while. 
(N.J.M.) 

☆ ☆ ☆ 

THE BEST OF THE ROGER WAGNER 
CHORALE. World Record Club WRC 

S/5289. 

When I played this album I had the 
feeling that, somewhere along the line, 
I had heard a lot of it before. But this 
does not diminish the enjoyment of 


listening to one of the best choirs 
around in 14 all-time favourites, in¬ 
cluding: The Wide Missouri — On Top 
Of Old Smokey — Were You There? — 
Deep River — The Lord's Prayer — The 
Song From Moulin Rouge — Beautiful 
Dreamer — Ave Maria — O' Bury Me 
Not On The Lone Prairie. 

The age of some of the tracks can be 
guessed from they fact that the were 
originally in mono and are recorded on 
this disc in "Duophonic" sound, 
whatever that may be. (N.J.M.) 

* ☆ * 

GOULD PLAYS GOULD. MOVE MS 
3021 (Move Records, Box 266, 
Carlton South, Vic 3053). 

Australian pianist Tony Gould teams 
up with other local musicians of the 
calibre of John Sangster and Ray Martin 
and the Sydney Pro Musica Strings to 


Devotional releases 

WOOD BETWEEN THE WORLDS. Bob 
Ayala Myrrh MSB 6608 (From Word 
Records Aust, 18-26 Canterbury Rd, 
Heathmont, Vic 3135). 

The unusual title of this album refers 
to the Cross of the Crucifixion bridging 
the gap between the world of men and 
the world of God. The sleeve carries all 
the lyrics, together with their source 
verses of the 10 tracks: Empty Cup — 
That Hideous Strength — Nicodemus 
— Red Letter Edition — Babylon — 
Tammuz Celebration — I Need Love — 
Pamela — Born On Easter Morning — 
Prelude To Flight — Wood Between 
The Worlds 

The music is a mixture of soft rock 
and country & western, easy to listen to 
and you don't miss any of the words. 
The quality is good. (N.J.M.) 

☆ ☆ ☆ 

FAVOURITE SACRED SONGS. Vera 
Lynn, with the Mike Sammes Singers, 
arranged and conducted by Johnny 
Douglas. Stereo, World Record CIud 
WRC-R-04465. 

Originally released by EMl/Colum- 
bia, this recording dates back to 1972 — 
recent enough to suffer no special 



problems with recording quality. 

Vera Lynn is probably best known for 
her wartime songs and by her title of 
"The Forces Sweetheart". In this album, 
she offers 11 sacred songs, in collabora¬ 
tion with chorus and orchestra: Bless 
This House — O Perfect Love — 
Whispering Hope — The Old Rugged 
Cross — At The End Of The Day — 
Abide with Me — The Bells Of St 
Mary's — Amazing Grace — The Village 
Of St Bernadette — Walk With Faith In 
Your Heart — The Holy City. 

The whole presentation is 
characterised by sensitivity and sinceri¬ 
ty and, if you're in the age group which 
responds to these old favourites, you'll 
certainly enjoy this performance by 
Vera Lynn. (W.N.W.) 




67 Blackshaw Avenue, 

G C S MORTDALE 2223. 

•Telephone: 570 1225 

(Trade enquiries invited) 
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PLESSEY 

COMPONENTS 

nrvrnr 

UUICL 

I LIQUID CRYSTAL DISPLAYS 


Complete systems packages from 
Optel convert your raw electronics 
information into smart displays that 
are exactly right for your bus infor¬ 
mation. Nearly any common decode 
function, "bit serial" or "bit 
parallel", can be provided — 
ASCII to 14 or 16 segment, 
ASC11 to 5 x 7 dot matrix, or BCD 
to 7 segment. 

Complete compatibility includes 
8080, 6800, 1802 and F8 
microprocessor families. We'll 
provide the complete smart system 
— display with drive, latch, decode 
and bus interface functions — or 
anything in between. 


vrv 


REFAC electronics corporation 


REFAC Manufactures PIN LITE 
WILD ROVER and OPTEL Products 


GENERAL COMPONENTS 

Stocks held of 

• Connectors 

• Rotary Switches 

• Lever Keys 

• Reed Relays 

• Neon Lamps 

• Panel Lamps 

• Switches 

• Potentiometers 

• Integrated Circuits 

• Sonalert Devices 

• Indicator Tubes 

• Photodiodes 

• Photo Voltaic Cells 

• Nickel Cadmium Batteries 

• Loudspeakers 




PLESSEY 

COMPONENTS 


PO Box 2 Villawood, NSW 2163. 
Telephone 72-0133 


RECENT RECORDS & TAPES — continued 


produce some very original music in 
the jazz idiom. 

Side one consists of four movements; 
Brown — Hounslow — Sangster — Bar¬ 
nard, some of it almost chamber music 
in style, with a hint of Highland in¬ 
fluence on one track. Side two is a 
recap of some of the themes developed 
one side with Tony Gould on Piano and 
John Sangster on Vibraphone without 
the string backing. 

The whole record makes for very en¬ 
joyable listening, with excellent sound 
quality. (N.J.M.) 


DOUBLE OR NOTHING. Lani Hall. A & 

M Records L 36936. Festival release. 

Lani Hall is Herb Albert's wife. He 
assisted her by producing most of the 
10 tracks on this album. Lani Hall's vocal 
abilities lie somewhere between Bar¬ 
bara Streisand and Cher, and her voice 
is every bit as good as the musical 
arrangements. 

The album contains music in various 
moods, ranging from slow ballads to 
"light" disco. All in all, an excellent 
delivery. 

The tracks on this album are: Nobody 
Gets This Close To Me — Shot In The 
Dark — Meni Devol — To The Morning 
— Sailing Without A Sail — Double Or 
Nothing — Sunshine After The Rain — 
To Know — So Long — Magic Garden. 
(D.H.) 


BRENDA RUSSELL. Brenda Russell. A & 
M Records L 37063. Festival release. 

This, is Brenda Russell's debut solo 
album. However, she has been on the 
music scene for around a decade and 
has performed and recorded with such 
artists as Elton John, Bette Midler, Bar¬ 
bara Streisand, Neil Sedaka and Robert 
Palmer. 

Brenda has created a lively, un¬ 
predictable album that blends elements 
of pop, funk and R & B. 

The eight tracks on the album are: So 
Good, So Right — In The Thick Of It — 
If Only For One Night — Way Back 
When — A Little Bit Of Love — You're 
Free — Think It Over — God Bless You. 
(D.H.)' 

☆ ☆ ☆ 

WE SHOULD BE TOGETHER. Crystal 
Gayle. United Artists L 36952. Festival 
release. 

One of Nashville's top country per¬ 
formers is Crystal Gayle and this album 
confirms her position as one of the 
leaders in the field. The 10 tracks on this 
refreshing album range from soft love 
ballads to upbeat country: 

Sneakin' Out The Back Door — You'll 
Be Loved Some Day — Beyond You — 
The Best Thing In My Life — Time Will 
Prove That I'm Right — Your Kisses Will 
— Your Old Cold Shoulder — Through 
Believing In Love Songs — Too Deep 
For Tears and We Should Be Together. 
(D.H.) 


Cassettes for discussion groups ... 


YOUNG PEOPLE AND SOCIETY. Dr 
John Edgar. Mono, cassette. (From 
Move Records, Box 266, Carlton 
South, Vic 3053.) 

Dr John Edgar is Reader in sociology 
at LaTrobe University in Victoria. In this 
40-minute cassette he talks about the 
conclusions drawn from an extensive 
survey of 14 and 15-year-olds widely 
dispersed across Victoria. During the 
survey, considerable contact was made 
also with parents, particularly fathers. 

Earlier, I used the word "talks" quite 
deliberately because, although 
delivered to an audience, there is no 
sense of it being a "stand and deliver" 
lecture, full of drama and revelation. 

Mainly it's just plain commonsense, 
with a strong plea for "positive feed¬ 
back" which will reinforce those areas 
where individual adolescents are most 
likely to succeed; and for understan¬ 
ding and parental guidelines within 
which young people can learn to make 
their own choices. 

As I said, commonsense — with 
enough angles to prompt group discus¬ 
sion across a wide age range. (W.N.W.) 


According to information on the title 
card, this cassette is part of a marriage 
kit put out by Dove Communications, 
Melbourne. Without having seen the 
kit, my impression is that the tape itself 
would provide thought provoking 
material for a discussion group. 

Running for about 50 minutes it con¬ 
tains segments: Thoughts on marriage 
— Marriage Greek style — Trial 
Marriage — After Four Years — After 13 
Years — What Is Liberation — Better 
Take A Book To Bed. 

None of this is lecture material. It's 
mainly low key chat between partners 
involved in the various situations, who 
manage to leave the subjects fairly 
open-ended. On the reverse side of the 
card are brief suggestions on how dis¬ 
cussion groups may approach the 
various tracks. 

Apart from a couple of epithets in 
one track, which are probably in 
character anyway, the conversation is 
relatively bland, leaving it up to the dis¬ 
cussion group to evolve their own 
levels of frankness. (W.N.W.) 
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GRAPHIC EQ TYPE DIO 


The Graphic EQ Type d 10 is a new 2x10 band stereo graphic 
equaliser for professional sound reinforcement and studio 
applications. Its many applications include compensating for 
undesirable acoustic characteristics of a room or auditorium, 
anti-feedback, generating specific tone control responses or 
acting as an electronic crossover. The EQ Type D 10 features 
low noise centre — click sliders, a system by-pass switch and a 
rotary gain control. A front panel LED indicates when the 
equaliser circuits are in use. 


S800 POWER AMPLIFIER 


The S800 is an entirely new. inexpensive, studio power amplifier with many useful features. 


* GREAT SOUND QUALITY 

* SMALL SIZE AND LOW 
WEIGHT 

* INTEGRAL FAN COOLING 


* LED POWER OUTPUT 
DISPLAY 

* UNIQUE CONSTRUCTION 

* BALANCED LINE INPUTS 


* PROFESSIONAL XLR 
VERSION AVAILABLE 

* INCREDIBLE VALUE FOR 
MONEY 


POWER OUTPUT 
(Both Channels Driven) 
DISTORTION (8 ohms 1 KHz) 
DAMPING FACTOR <s 8 ohms) 


2 x 400 Watts, 2.5 ohms 
2 x 300 Watts, 4 ohms 
Less than 0.01% 

330 


NOISE 

POWER BANDWIDTH 
SLEW RATE 
RISE TIME 


— lOOdB 

20 — 20 KHz, — IdB 

lOv/us 

3.5us 


The unique construction provides, tough, protective corner mouldings with a built-in handle for use-on-the road. Remove these and the 
units fit a standard 19 inch track with the L-brackets supplied. No extra cost for the carrying case. 



89-91A LIVERPOOL ROAD, SUMMER HILL, NSW 2130 


MANUFACTURERS • IMPORTERS • WHOLESALERS 

SALES AND SERVICE TO ALL SOUND EQUIPMENT 

TELEPHONE (02)797 9941, 797 0986 



AMPLIFIERS 


Australias Finest System 
Amplifiers 
































Expanded WIA education services 
assist prospective amateurs 


One of the community services provided by the Wireless Institute of 
Australia is educational assistance for those interested in radio 
communication and/or electronics. In particular, it is provided for 
those who wish to qualify for one of the three grades of amateur 
licence available. 


During the past 12 months this ser¬ 
vice, in which the young and the not so 
youthful participate, has assisted many 
to gain an amateur operator's licence. 
The rapid increase in the number of 
novice licenses issued by the P&T 
Department illustrates the point. There 


is no denying that the greater percen¬ 
tage of the successful candidates either 
attended classes or used technical 
publications available through WIA 
sources to assist them in their studies. 

In addition, in an endeavour to off¬ 
set examination jitters, pre¬ 


examination tests under exam room 
conditions were conducted in a large 
number of centres around Australia. 
Using techniques similar to those used 
by the P&T Dept (which WIA education 
officers assisted departmental officers 
to establish) it was possible to inform 
candidates within an hour how they 
would have fared had it been the real 
thing. This procedure allowed can¬ 
didates to pinpoint their weak subjects 
and to brush up on these prior to the 
P&T Dept examination. 

In NSW six radio weekends were 
conducted in country and near 
metropolitan centres. These weekends, 
at which accommodation and meals 
were provided at a very reasonable 
cost, were organised by members of 
the NSW WIA Education Service (YRS). 

During 1979 there were 32 Youth 
Radio Scheme clubs registered in NSW, 
nearly all being in high schools and 
supervised by an amateur on the 
teaching staff. In addition, 18 radio 
clubs in city and country areas con¬ 
ducted classes using YRS material as a 
basic instruction syllabus. 

At the time these notes were written, 
plans were being considered for an in¬ 
tensive radio study weekend to be held 
from January 25 to 28, 1980 in prepara¬ 
tion for the February, 1980 P&T Dept 
AOCP examination. Information may 
be obtained from Ken James, VK2NWK, 
telephone (02) 638 1687 or Selwyn 
Carlyle, VK2NOK/YLJ, telephone (02) 
31 9385. 

A publication produced in 1979 by 
members of the NSW Education Service 
(YRS) was "500 Questions and Answers 
for the Amateur Operator Certificate of 
Proficiency". This book, based on the 
theory syllabus for the multi-choice 
type AOCP examination introduced by 
the P&T Dept for the August 1979 ex¬ 
amination, is intended as a study guide. 
Its size makes it quite suitable to be 
carried in a pocket. It is also a valuable 
addition to any amateur's library. Price 
$2.50. 


ABC-TV picked up in Austria 


A transmission by ABC-TV 
Channel 0 in Wagga, NSW, has 
been picked up in Vienna by 
Austrian amateur Walter Ertelt, 
OE 1 WEB. The reception report, 
sent to the ABC through the 
Australian Embassy in Austria, 
reads as follows: 

I received your TV transmission on 
Channel 0, Vision 46.25 and Sound 
51.75MHz, today October 25, 1979 
from 0820-0835GMT (1820-1835 
Sydney time). Both vision and sound 
were received during this period, 
with vision only up to 0900GMT. 
Referring to the World Radio Hand¬ 
book, I assume it was your 
transmitter in Wagga Wagga. The 
program contents: 0820GMT TV 
serial cast; 0830GMT announcement 
"ABC"; 0831GMT supposed western 
movie, started with a lot of shooting. 

Vision quality was very poor to 
me, due to "plastic". I was unable to 
tune my set down to the low of 
46MHz — European channels start 
on 48MHz. Signal strength was ap¬ 
prox 20-30dB/uV, with unexpected 
long fading periods of approx 20s. 
This leads me to the assumption that 


no multi-hop F2 propagation was in¬ 
volved — it may have been a sort of 
"Super-Paddington-Ray". The 
antenna here is a simple vertical 
dipole. 

I detected your signal while 
searching for DX signals in the six- 
metre amateur band. Enclosed is an 
audio cassette of the recorded 
sound channel, which has suffered 
from local electrical noise. Also 
enclosed is my amateur QSL card. 

I hope you can confirm and I get 
your QSL for that event — such 
things happen only once in a 
lifetime. Distance is approx 
16,000km. I well remember 1957 
press headlines: "British TV received 
in Australia". If we consider the dis¬ 
tance by frequency product, it may 
be a new world record for VHF 
propagation. 

Yours sincerely, 
Walter Ertelt, OE 1 WEB. 

Although very noisy, the cassette 
recording was verified by the ABC as 
the end of "Anna and the King" and 
the start of "The Ghost and Mrs 
Muir: No. 1", broadcast 1830 local 
time in Wagga Wagga! 
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Another aid available is a Self Study 
Kit for the novice. This contains the 
Manual of Questions and Answers; 
1000 Questions; Learning Morse Code 
(book and two C60 cassette tapes) and 
other material. Price $15.00 post paid. 

There is also "50 Basic Electronic 
Projects" a booklet showing circuit 
details and description of each project. 
Price $1.50 post paid. 

The Study Kif and project booklet are 
available from D. Wilson, PO Box 109, 
Toongabbie, NSW 2146. Cheques 
should be made out to WIA Education 
service. 

From the Westlakes Radio Club, two 
very useful publications are available: 
"Manual of Questions and Answers for 
the Novice Licence", price $4.95 post 
paid; and "The Ham Exam Cram Book" 
for the AOCP examination, $3.00 post 
paid. Write to Westlakes Education, PO 
Box 1, Teralba, NSW 2284. 

"Zero Beat" is the national quarterly 
news magazine of the WIA Youth Radio 
Scheme. The editor is Ken Hargreaves, 
VK2AKH, NSW YRS supervisor. In¬ 
dividual subscription rates are $3.00 per 
annum post paid. Clubs in NSW and 
Victoria receive "Z-B" as part of 
membership benefits on registration. 

Subscriptions for "Z-B" may be 
forwarded to David Wilson, PO Box 
109, Toongabbie, NSW 2145. 

There are 17 clubs registered with the 
YRS in Victoria. One club worthy of 
mention is the St Paul's radio club at 
Traralgon which has 25 members study¬ 


ing for their novice licence and 13 
studying for their full or limited licence. 
The club already has 14 novice and two 
limited licensees among the members. 

The YRS supervisor in Victoria is Roy 
Hartkopf, VK3AOH, 34 Toolangi Road, 
Alphington, Vic 3078 who will be pleas¬ 
ed to give full information regarding 
the YRS. 

In NSW information may be obtained 
from Ken Hargreaves, VK2AKH, 52 
Marlin Avenue, Floraville, NSW 2280. 

AWARDS 

One of the many facets of amateur 
radio is the number of awards spon¬ 
sored by national radio organisations or 
radio clubs throughout the world. 


Here are details of the "Gateway 
Award" sponsored by the Gippsland 
Gate Radio Club, Dandenong, Victoria. 
The award certificate features a sepia 
toned photograph of Main Street, 
Dandenong in 1905. 

To be eligible for the "Gateway 
Award" a total of 10 points must be 
gained. The points are assessed at the 
rate of one point for each contact made 
with a club member and two points for 
a contact with the club station VK3BJA. 
Contact may be made on any authoris¬ 
ed band and mode. 

Applicants should send details of log 
entries verified by two other amateurs 
together with $1.00 to the Awards 


* GIPPSLAND GATE RADIO CLUB - DANDENONG 

AWARDED TO.. . CLUB CALLSIGN 

AWARD No. VK3BJA 

GATEWAY AWARD 


DATE. 

MODE. CERTIFIED AS ELIGIBLE 

; “'MSb. .PRESIDENT 


The certificate 
issued for The 
Gateway Award 
sponsored by the 
Gippsland Gate 
Radio Club. 


Lafayette)) 


TWO-WAY RADIO 

FOR INDUSTRY. FARMS BOATS , 
SPORTS, ETC. 



1000's of Lafayette HA-310 Walkie-Talkies in use in Australia. 100,000’s throughout 
the world, attest to their superior qualities. A professionally designed, sturdily 
constructed, commercial quality unit for top performance and long term reliability. 
Rechargeable Nicad battery packs and large range of accessories available. 



Pinnacle PE-920, 6 channels. 5 
watts, transceiver for 27MHz 
marine, within premises and 
limited area services. Ideal 
mobile or base station unit. 
Design eliminates unwanted im¬ 
age interference from CB 
stations. Up-to-the-minute 
design with all wanted features. 



P & T Dept 


(Licence Required) 


Lafayette are 2-way specialists. Large range of crystals, antennas, auxiliary equipment 
available! 


Lafayette)) the Communicators 

LAFAYETTE ELECTRONICS Div.ofETD Electronics Pty Ltd 
94 ST KiLDA ROAD, ST KILDA, VIC 3182. Tel 534 6036 


Manager, PO Box 98, Dandenong, Vic 
3175. 

Southern Cross Award: This award is 
granted to amateurs and short-wave 
listeners who gain the required number 
of points for working or hearing 
members of the Eastern and Mountain 
, District Radio Club. 


The Wireless Institute 
of Australia 
NSW Division 

14 Atchison Street, Crows Nest, NSW 2065. 
Telephone: 43 5796 

WOULD YOU LIKE TO 
JOIN THE RANKS OF 
AMATEUR RADIO 
ENTHUSIASTS? 

The Institute conducts Course for the AOCP or 
LAOCP with the benefit of expert guidance 
throughout your studies. 

PERSONAL CLASSES for 1980 will commence 
on Tuesday, February 5. 1980 at 6.00pm at 
Crows Nest and will continue for three terms to 
December in readiness for the February 1981 

CORRESPONDENCE COURSES may be 
commenced at any time. 

For further information, write to: 

THE COURSE SUPERVISOR, 
W.I.A. 

PO Box 123. St Leonards. NSW 2065 
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To qualify, Australian amateurs and 
SWLs have to gain 15 points, New 
Zealand amateurs and SWLs 10 points, 
all other amateurs and SWLs 5 points. A 
point is awarded for each club member 
worked (heard for SWLs). The club sta¬ 
tion call signs VK3ER and VK3BNW 
each count 2 points but only 3 points 
can be claimed if both are included in 
any one application for the award. 

To obtain the award a fee of 50 cents 
or 3 IRCs together with a general cer¬ 
tificate log should be sent to the 
Awards Manager, EMDRC, PO Box 87, 
Mitcham, Victoria 3132. The general 
certificate log rule means that anv of¬ 
ficer of a recognised radio club or 
society, or any two licensed amateurs 
may certify that it is a copy of the 
applicant's log. 

CENTRAL COAST FIELD DAY 

Amateur radio operators, their 
families, friends, and all those in¬ 
terested in amateur radio are invited to 
the 23rd annual field day of the Central 
Coast Amateur Radio Club. The venue 
— Gosford Showground, Showground 
Road, Gosford, NSW. Date — February 
17, 1980. 

Events at the field day will include: 
HF and VHF scrambles; direction fin¬ 
ding contests on 28.450MHz and 
146MHz FM (mobile and hand-held 
equipment will be required); and 
hidden transmitter hunts on two metres 
AM for pedestrians, both junior and 
open events. 

There will also be a ladies stall, 
children's events and afternoon outings 
to the Reptile Park and a cruise on the 
Brisbane Water. 

Registrations commence at 8.00am: 
Men — $4, Women — $2; Children 16 


years and under — $1. Pensioner con¬ 
cession is 50% on production of ap¬ 
propriate concession card. Registration 
fees includes morning and afternoon 
tea, subsidised outings and event entry. 

The first event, a mobile scramble for 
those en route to the field day will be 
from 8.00am to 8.30am. There will be 
HF and VHF sections. Logs must be 
handed to the events recorder bv 


10.00am, showing time of each contact, 
station worked, mode, frequency, serial 
numbers in full and points claimed. In¬ 
complete or late logs will not be eligi¬ 
ble. Rules — no operation in 
showground or within 1km radius. VHF 
nets 1 point per contact; VHF tunable, 
CW, AM or SSB 4 points per contact. 
No operation within 0.5km of Gosford 
repeater. 

All items for the disposal market must 
be in the Dwyer Pavilion before 9.30am. 
Catalogue forms and lot numbers must 
be obtained beforehand. Contact Bill 
Smith, VK2TS, RMB 4525 Gosford, 2250, 
or telephone (043) 74 1207 or at the 
Showground on Saturday afternoon, 
February 16. 

There will also be trade displays of 
latest amateur equipment. 

The field day will be held irrespective 
of weather conditions as there is plenty 
of shelter at the showground. 

For an enjoyable weekend for the 
whole family why not book in at one of 
the motels or caravan parks in the area 
and participate in the field day ac¬ 
tivities. Or make a train trip on Sunday 
to avoid.traffic problems. Trains arriv¬ 
ing at Gosford at 9.20am from Newcas¬ 
tle and 8.45am and 10.09am from 
Sydney will be met and transport 
provided to the showground. Return 
transport to Gosford railway station will 
also be arranged. ® 


Radio clubs and other organisations, as well as individual amateur operators, are cordially 
invited to submit news and notes of their activities for inclusion in these columns. 
Photographs will be published when of sufficient general interest, and where space permits. 
All material should be sent to Pierce Healy at 69 Taylor Street, Bankstown 2200. 


BACHELOR OF COMMUNICATION ENGINEERING 
AT LATR0BE UNIVERSITY 

• 2-YEAR FULL-TIME COURSE 

• DESIGN-PROJECT EMPHASIS 

• UP-TO-DATE LECTURE TOPICS 

• OUTSTANDING GRADUATE PLACEMENT RECORD 

• RECOGNISED BY INSTITUTION OF ENGINEERS. 
PREREQUISITE BSc (OR EQUIVALENT) WITH SECOND-YEAR 
MATHS AND PHYSICS. 

Enquiries to Professor D. E. Hooper, 

La Trobe University, Bundoora, Vic 3083. 
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YAESU F625RD ALL MODE SIX-METRE TRANSCEIVER 


Six-metre enthusiasts who feel that their interests have been 
neglected by commercial manufacturers will be interested in the 
latest item from the Yaesu Musen factory. Designated FT625R and 
FT625RD, it is an all-mode, six-metre transceiver, with ail the “mod 
cons” we have come to expect in modern amateur gear. 


The FT625R and the FT625RD are 
basically similar, but the FT625RD has a 
digital readout system. The FT625R is 
the model currently available, and is 
the one reviewed here. 

The FT625R is a continuously tunable 
(VFO) transceiver covering the six- 
metre band from 50MHz to 54MFIz in 
four 1MHz steps. It features SSB (upper 
arid lower sideband), CW, AM, and FM 
modes, repeater offset +/- 1MHz), 
VOX, clarifier, noise blanker, speech 
processor, continuously variable RF 
power output, plus other functions 
peculiar to individual modes. 

For the SSB mode there is a fast and 


cillator, giving marker points every 
100kHz, with provision to re-calibrate 
the dial, if necessary. A number of 
functions are brought out to the rear 
panel, such as the PTT circuit to permit 
foot-switch operation, the speaker cir¬ 
cuit for external speaker connection 
and a socket for the Morse key. There is 
also a headphone terminal on the front 
panel. Power output is quoted as 25W 
for SSB, CW, and FM, and 8W for AM. 
Carrier suppression and unwanted 
sideband suppression are given as 
-40dB, or better, and spurious radiation 
as -60dB or better. FM deviation is set at 
+/-5kHz. Receiver sensitivity is given 



The Yaesu F625RD. 

The dial is fitted 
with a skirt, behind 
the larger knob, 
which reads units 
and 10s of kHz, 
and a window, just 
above the skirt, 
which reads 100s 
of kHz 


slow AGC system, for CW a semi-break- 
in facility using a sidetone oscillator and 
the VOX circuit and for FM there is a 
squelch circuit and a discriminator 
position on the meter 

The set is alsu designed to take 
several optional extras. One is the 
digital readout display, already men¬ 
tioned; another is a memory unit which 
will store any selected frequency; a 
third is a narrow band (600Hz) CW 
filter. A switch position is provided for 
the latter. At the time of writing, only 
the CW filter is available ex-stock, but 
the other items may be imported, if 
justified by demand. 

Other features include provision for 
up to five crystal controlled channels in 
addition to the VFO mode. The user 
can fit any crystals he prefers for pop¬ 
ular channels and the necessary 
calculations are given in the manual. 

There is also a 100kHz crystal os¬ 


as 0.5uV at 20dB S/N for SSB and CW, 
0.5uV at 10dB S/N for AM, and 0.35uV 
at 20dB S/N for FM. 

The set may be operated from either 
240V 50Hz AC mains (or other mains 
voltages as required) or 12V DC, as in a 
vehicle. 

Tuning is by means of a two scale 
dial, driven by the popular Yaesu knob 
with finger recess for easy operation. 
One scale, called the skirt, is driven 
directly by the knob, and the other (the 
window) is via a reduction gearing. The 
MHz band is selected by the panel 
switch, 100kHz segments by the win¬ 
dow, and tens and units of kHz by the 
skirt. Thus the frequency can be 
selected to within 1kHz. 

The skirt is fastened to the knob by 
means of a friction fitting, which allows 
the skirt to be shifted to match the 
calibration markers from the 100kHz 
crystal. 


So much for the general 
specifications; how well does it seem to 
meet these on the bench? For the most 
part, very well indeed. As with any VFO 
system, we were naturally anxious to 
see how accurately we could set the 
dial in anticipation of a known frequen¬ 
cy signal. Selecting the popular 
52.525MHz we were gratified to see 
that the first signal which appeared 
scarcely moved the discriminator 
pointer, and we repeated this exercise 
on several occasions. 

Resolution of SSB signals was similar¬ 
ly gratifying. Perhaps the best thing that 
can be said about any SSB receiver is 
that it doesn't sound like an SSB 
receiver — and that certainly applies in 
this case. What is more, it appears to 
stay that way indefinitely after the first 
few minutes of warm-up. 

The noise blanker is worthy of com¬ 
ment. While its effectiveness may vary 
according to the nature of the noise, it 
proved to be particularly effective 
against some auite vicious bouts of 
noise apparently consisting of high 
amplitude spikes to close together as to 
sound like a continuous roar. In fact, 
this blanker virtually wiped the noise, 
which was more than sufficient to 
drown all but the strongest signals. 

Reports from other amateurs were 
consistantly favourable for all modes. In 
one case, when using the AM mode, 
the value of the speech processing 
facility was effectively demonstrated by 
its ability to overcome a severe local 
noise problem. 

Our main criticism of the unit con¬ 
cerns the audio response in the FM 
mode. It appears to have a more 
pronounced high frequency roll-off 
than found in most other units, or in 
the other modes of this same unit. 
While the SSB and AM modes produce 
crisp communication quality signals, 
the FM mode is noticeably deeper by 
comparison. 

Apart from this, it appears to be an 
excellent unit in all respects, and we 
have no reason to question any of the 
maker's specifications. With tne pre¬ 
sent high sunspot count and various 
forms of anomolous progation during 
the summer months, there should be 
plenty of opportunities for six-metre 
DX and the SSB mode, in particular, can 
take full advantage of these conditions. 

The FT625R is priced at $795.00 
which, considering what it offers, 
would seem to be very good value. 
Further details from Dick Smith Elec¬ 
tronics, PO Box 747, Crows Nest, NSW 
2065. (PGW). ® 
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A VERY PRIVATE USE FOR CB! 

Don has one of those jobs which involves urgent telephone calls at 
odd hours during evenings and weekends. But, recently, his wife 
suffered a serious illness which made it impossible for her to go 
looking for him when he was wanted. That’s where CB radio made 
all the difference. 


Had Don and his wife lived in a villa 
or a home unit, there may not have 
been much of a problem. But they 
don't. They have a large home in one of 
Sydney's northern suburbs, built on a 
sandstone slope that runs steeply 
down into a gully. It's a pleasant spot, 
alive with bush birds, but there's always 
work to be done, while daylight lasts, to 
keep it under control. 

And, under the rear of the house, 
Don has a workshop and a 
photographic darkroom, where he 
likes to "do his own thing" at other 
times. 

Which is all very fine, provided 
whoever is in the house can let him 
know when he is wanted. But that situa¬ 
tion came to an abrupt end when Don's 
wife fell sick, added to the fact that she 
sometimes needed help herself. 

As it happened, Don has a technically 
minded friend who suggested that a 
couple of hand-held CB radio 
transceivers might solve the problem. 
They wouldn't cost the earth and, while 
they might have to put up with other 
transmissions on whatever channel 
they chose, at least they should be able 
to near one another calling. 

In short order, Don invested in a cou¬ 
ple of 1W 3-channel hand-held 
Midland transceivers from Dick Smith 
Electronics at about $50 apiece and they 
met the need far better than he had 
dared hope. With the squelch turned 
well back, there was virtually no 
breakthrough of other, more distant 
signals and the two transceivers could 
be left turned on for lengthy periods in 
complete silence. However, there was 
never any doubt about their response 
to the signal from the companion 
transceiver, operating anywhere within 
the building or the allotment. 

Don's wife is now well on the way to 
recovery but he regards the $100 as well 
spent. He can see plenty of other oc- 
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casions when the transceivers will be 
useful, around the home and on 
holidays. 

He makes the point that there must 
be plenty of other families in Australia 
where a similar problem exists. Maybe 
the people concerned have never 
thought of using low-power hand-held 
CB to keep in touch. 



Produced for Philips Service by 
Microwave Developments of Adelaide, 
the handy little field strength meter 
pictured above is intended for use by 
those involved in the servicing of UHF 
CB transceivers or by anyone else who 
needs merely to check their operation 
from time to time. 

The unit is built into a brush-finished 
1980 



aluminium box measuring 130mm (w) x 
102mm (h) x 52mm (d) and is self- 
contained, with two internal 9V tran¬ 
sistor radio batteries. On the front is a 
meter calibrated from -10dB to -HdB, 
together with a combined off-on switch 
and sensitivity control. According to 
the specifications, normal battery life, 
with intermittent use, is about 150 
hours, or up to 300 hours from long-life 
batteries. 

The meter is intended to be used 
with the plug-in rod antenna, as 
supplied, and would normally be set up 
in the clear, about 20 metres from the 
antenna of a standard UHF CB 
transmitter. At this distance, a meter 
reading of OdB would be expected, 
with the sensitivity fully advanced, 
equivalent to a field strength of -30dBm 
(luW into 50 ohms). The meter is pre¬ 
set to cover the range 477MHz, +/- 
5MHz. 

The accompanying leaflet 
acknowledges that the readings will be 
relative, and sensitive to environment, 
body movements, etc, but they can still 
provide a useful indication of signal 
strength and some measure of antenna 
polarity pattern. 

For further information: Philips Ser¬ 
vice Division, 443 Concord Rd, Rhodes, 
NSW 2138. Phone (02) 73 0231. 


Field strength meter for UHF CB 














At Penn State’s Hershey Medical 
Center, they needed a sensor that 
would last a lifetime. 



Magnet 



Until recently, the artificial heart was only a dream of modern 
medicine. A few medical pioneers at The Milton S. Hershey Medical 
Center of The Pennsylvania State University have made it a reality. 

The first news came in 1977, when a mother of four underwent 
open heart surgery to replace a damaged heart valve. A heart/lung 
machine kept her alive during the operation. But after surgery, her heart 
failed, and specialists agreed she would die if removed from the machine. 

Then they tried a small, experimental heart assist pump that 
today is controlled by our solid state Hall effect position sensor, It kept 
her alive for the eight days it took her to recover. 

And yet, that pump is only part of what it takes to make a 
totally artificial heart. 

Unlike the assist pump, the artificial heart is implanted inside 
the chest. So it has to be compact, and controllable. It must be made of 
materials that don’t react with the body. And it has to beat without 
producing excessive heat. 

Today the artificial heart is still experimental. But medical 
experts believe we have helped them solve one of their problems. 

We gave them a heartbeat. 

One of our Hall effect position sensors fit the requirements 
of Hershey’s design. It controls the filling and emptying of plastic sacks 
that duplicate the natural motion of a healthy heart. 

Already, a number of calves have been kept alive over 100 
days. So far, one of our sensors has actuated over 18 million times in 
experiments at Hershey without a single failure. 

And this is only the beginning. 

Eventually, the artificial heart will be perfected for humans. 
Which means our sensor will operate about eighty times a minute. 
115,000 times a day. 42 million times each year. 

Working with customers early in their design process nearly 
always results in a better product. For them, and for us. That’s one of the 
reasons why we have the widest variety of switches and sensors in the 
world. And, if we don’t already have one that solves your problem, 
chances are we can design a solution together. 

For information about how we can bring your project to life contact 
your local HONEYWELL Micro Switch Sales office located in 
your capital city. Or call (02) 699 0155. 

Micro Switch products l-lftn 

are available worldwide through ■ ■ vri ww^7 

Honeywell International. Can y° u afford anything less? 
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WARC' 79: Shaping the future 
of shortwave broadcasting 


The recent meeting of the World Administrative Radio Conference, 
held in Geneva, has made decisions which will influence short¬ 
wave broadcasting for the next 20 years. Some 1800 delegates 
from 148 nations attended the Conference. 


The Conference has had the very im¬ 
portant task of sharing out the radio 
frequencies for the next two decades 
and, naturally, the Third World coun¬ 
tries were pressing for better allocation 
of the frequencies. Many are new¬ 
comers to short-wave broadcasting. 
There were some 11,000 proposals for 
new rules and frequency allocations 
before the Conference, and 1800 
delegates from 148 nations worked in 
committees and working groups on 
these submissions. 

According to a Radio Nederland 
report, there were 27 million pages of 
material before the Conference. 

At the last Conference 20 years ago 
radio frequencies then were freely 
available. Today, more than 100 
countries broadcast on short-wave and 
some 1500 short-wave transmitters are 
in use, compared with 300 in 1959. At 
the present time most of the 
frequencies are being used by two to 
three times the number of stations 
recommended by the International 
Telecommunications Union (ITU). 

Today about 80% of the available 
short-wave frequencies are being used 
by only 10% of the nations of the 
world. This is one area where Third 
World countries called for a drastic 
change to allow the development of 
their own communications facilities. 

One of the early reports from the 
Conference indicated that the develop¬ 
ing countries are to receive technical 


Notes from readers should be sent to 
Arthur Cushen, 212 Earn Street, Inver¬ 
cargill, NZ. All times are GMT. Add 
eight hous for WAST, 10 hours for 
EAST and 12 hours for NZT. In areas 
observing Daylight Saving Time add a 
further hour. 


advice and help from leaders in the in¬ 
ternational broadcasting field. This will 
enable them to exploit their newly 
allocated frequencies using modern 
technology. 

FINLAND'S NEW SERVICES 

Radio Finland is broadcasting a 
transmission in English to North 
America which is heard in this area dur¬ 
ing our afternoons. The program is on 
9645 and 11755kHz, and includes news 
and other regular features heard from 
Helsinki. 

"Radio Finland" is again being used 
as the slogan following a brief period 
during which "Finnish International 
Radio" was the station identification 
announcement. Radio Finland is also 
received in its transmission to Australia 
0930-1000GMT on 21465kHz daily and 
on Sunday the Sunday Best program is 
broadcast 0800-0930CMT. Radio 
Finland advises that it has a new ad¬ 
dress: Radio Finland, Box 10, 0021 
Helsinki 24, Finland. 

NEW INDIAN FREQUENCY 

All India Radio, Delhi, broadcasts two 
transmissions to Australia and New 
Zealand. The first, for morning recep¬ 
tion 2045-2230GMT, is now using 15110 
and 11755kHz. The evening broadcast 
1000-1100GMT is on 15205 and 
17875kHz. 

All India Radio provides excellent 
reception on both of these frequencies. 
The program is varied and includes 
news commentary, interviews and In¬ 
dian and western music. The All India 
Radio frequencies used to the United 
Kingdom at 2045GMT are 11620 and 
15165kHz. 

ARMED FORCES RADIO 

The American Armed Forces Radio 
and Television Service provides 24 


hours of spoken entertainment and in¬ 
formation for listeners throughout the 
world. Since the closing of the Dixon 
transmitters in California, programs to 
the Far East are carried from Delano in 
California or the Philippines relay base. 

The transmissions originating from 
Delano include 9700kHz 0900- 
1600GMT; 11805kHz 0900-1100; 
15330kHz 0430-0700; 17765kHz 0200- 
0700 and 1600-2200; 21570kHz 1800- 
0430; and 25615kHz 2200-0200GMT. 

Transmissions from the Philippines 
are on 11835kHz 1900-0100GMT and 
21670kHz 0100-1900GMT. Broadcasts 
from the Greenville and Bethany 
transmitters on the east coast of North 
America provide a service to Central 
America, Europe and Africa. The ad¬ 
dress for reception reports is: Armed 
Forces Radio and Television Service, 
Washington, Room 301, 1117 North 
19th Street, Arlington, Virginia 22209, 
USA. 

AUSTRIAN SCHEDULE 

Broadcasts from the Austrian Radio at 
Vienna are beamed to this area from 
0400-1300GMT daily. The transmission 
is cut up into several short periods, and 
is carried mainly on the 13 metre band. 
The present schedule is: 0400-0600GMT 
17745kHz; 0600-0700 21500kHz; 0600- 
0900 21640kHz; 0700-0900 21735kHz; 
0900-1100 21585kHz; and 1100-1300 
21725kHz. English is broadcast 0830- 
0900GMT daily and on Sunday at 
0900GMT there is the special 15 minute 
session for short-wave listeners — 
Austrian Short-wave Panorama. 

EXPANDED LANGUAGE SERVICE 

Radio Nederland, according to its 
Annual Report, is thinking of expan¬ 
ding its existing foreign-language 
broadcasts, despite the organisation's 
somewhat difficult financial situation. 
The station currently broadcasts in 
Arabic, English, French, Indonesian, 
Portuguese, Spanish, Papiamento and 
Sranan Tongo (Surinamese). There are 
now plans for regular broadcasts in 
Chinese, Japanese and Russian to im¬ 
prove the station's competitive posi- 
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Radio Nederland at present broad¬ 
casts to Australia in Dutch 0630- 
0725GMT on 9630 and 9715kHz and 
0B30-0925GMT on 9770kHz. English is 
broadcast to this area 0730-0825GMT 
on 9715 and 9770kHz, and 0830- 
0925GMT on 9715kHz. 

FREQUENCY CHANGES 
CANADA: Radio Canada, Montreal, is 
using the new frequency of 11770kHz 
for its transmission in English to North 
America. This transmission also 
provides secondary coverage to the 
South Pacific. Broadcasts are 0300-0327 
and 0400-0427GMT and 11845kHz 
carries the same program. The other 
channels, 9535 and 5960kHz, are too 
low for reception during our summer. 
ECUADOR: HCJB in Quito is con¬ 
tinuing to use the same frequencies for 
its gospel programs to Australia and 
New Zealand. Broadcasts are 0600- 
1200GMT on 6130 and 11900kHz, and 
0700-1030GMT on 9745kHz. There have 
been changes for the English program 
to Europe. This is now heard 0700- 
0830GMT on 9760 and 11835kHz; and 
1900-2000 and 2130-2200GMT on 15295, 
17890 and 21480kHz. 

NORWAY: Oslo broadcasts to the 
South Pacific in several transmissions 
but the two which are best received are 
carried at 0700-0830 and 1100- 
1230GMT. The first transmission is on 
9590, 11850 and 21730kHz; the second 
on 15345 and 21730kHz. English is 
broadcast on Sundays for the last 30 
minutes of the program. 

PAKISTAN: Radio Pakistan is using the 
new frequency of 21635kHz in 
transmissions beamed to East Africa. 
The frequency is in use up to 1745GMT 
with a program in Swahili with a five 
minute news bulletin in English at 
1740GMT. The frequency is in use from 
1230GMT in the Bangla Service to Asia 
and continues in other Asian languages 
before its broadcast to East Africa. The 
same program is carried on 17660kHz. 
SOUTH AFRICA: Radio South Africa is 
using the frequency of 21695kHz for a 
broadcast in French 1800-1850GMT. In 
the past, this frequency has been block¬ 
ed by Radio Canada but the broadcast 
from Montreal now ceases at 800GMT 
leaving the frequency clear for the 
broadcast from Johannesburg. 

SPAIN: Madrid has been noted on the 
new frequency of 15405kHz at 
0730GMT for its broadcasts in Spanish 
to Australia and the Philippines. The 
same program is available on 9520 and 
11730kHz and though it is supposed to 
open at 0730GMT transmissions have 
been noted earlier. The new channel of 
15405kHz gives much better reception 
in this area. 

Madrid has also been heard on 


i/03ukmz, a new cnannei, witn Droaa- 
casts in Arabic. Transmission time is 
from 1800 to close-down at 2030GMT 
when the station leaves the air after full 
identification in Arabic. Most of the 
program consists of Arabic talk, but 
there is some Spanish music 
throughout the transmission. This fre¬ 
quency is later used by Radio Australia, 
HCJB in Quito and also Taipeh, Taiwan, 
but during the period when Madrid is 
using 17890kHz the channel is clear and 
gives a very strong signal in the South 
Pacific. 

SWITZERLAND: Swiss Radio Inter¬ 
national, using 21630kHz with English 
1100-1130GMT, continues to provide 
good reception. A French broadcast is 
heard at 1130 on the same frequency. 

LISTENING BRIEFS 
EUROPE 

CZECHOSLOVAKIA: Radio Prague 
broadcasts to Australia and New 
Zealand in English daily 0730-0800GMT 
on 11855, 17840 and 21700kHz. The 
broadcast is repeated 0830-0900GMT 
on the same frequencies. On Saturday 
and Sunday there is a special transmis¬ 
sion 0900-0930GMT, again on the same 
frequencies. This schedule from Prague 
is valid up to May 4, 1980. 

GREAT BRITAIN: The BBC has an¬ 
nounced that four transmitters of 
250kW are being installed at Wooffer- 
ton and will be used mainly by the 
Voice of America for transmissions to 
Europe. The BBC World Service broad¬ 
cast to Australia during the present 
transmission period has made only one 
major frequency change with 7120kHz 
operating 1800-2030GMT and replacing 
21710. 

PORTUGAL: Lisbon has been heard on 
the new frequency of 11925kHz on its 
transmission to North America. This 
frequency carries English at 0300 and 
0500GMT for 30 minutes. 

GREECE: Athens has been noted on 
7205kHz 2100-2150GMT with Greek to 
Australia. The same transmission is also 
carried on 9640 and 9760kHz. The 
transmission from 0900-0950GMT is on 
9655 and 9760kHz. 

MALTA: The well-known Portugese 
base Radio Renascenca, the Catholic 
gospel station, is now using the Cyclops 
transmitter in Malta to broadcast 
programs in Portugese to Europe. Ac¬ 
cording to the BBC Monitoring Service, 
the transmission is on the air 1500- 
1530GMT on 9670kHz daily. The Malta 
transmitter has also been used by the 
Swedish gospel organisation IBRA 
Radio, with a transmission opening at 
0600GMT on 9625kHz on Saturdays 
SWEDEN: Radio Sweden, Stockholm, 
broadcasts to Australia in English daily 
1100-1130GMT on 21690kHz. The 
program includes news and, on 
Tuesdays, "Sweden Calling DXers". The 
single sideband transmission of the 
Swedish Home program continues to 
be heard on 21550kHz from 0630- 
0800GMT. ® 



IM-1 

Your Life Will Never Be The Same — Two 
great achievements — a powerful state-of- 
the-art personal computer and a thrilling 
home entertainment centre In one single 
package • User-programmable In BASIC • 
With loads of pre-programmed software for 
educational entertainment and home and 
personal management • Features — 9K 
RAM, 10K ROM • 53 key typewriter-style 
keyboard • 32 characters x 16 line screen 
format • Alpha numerics In 3 colour modes 
with up to 8 colours • Built-In sound syn¬ 
thesizer with a range of 3 octaves Including 
flats and sharps • Six function bullt-ln 
cassette tape deck • 2 game-style hand¬ 
held controllers • Unique shift key for 
"BASIC keywords" • Expandable for floppy 
disk, printers and more. 


IMPORTED AND DISTRIBUTED BY 
RADIO PARTS GROUP 



ELECTRONICS Australia, January, 1980 107 










New Products 




Texas Instruments Programmer 


A new calculator recently released by Texas Instruments should in¬ 
terest microcomputer hobbyists, computing students and even 
professional programmers. Designated theTI Programmer, it per¬ 
forms the four standard math functions in either decimal, octal or 
hexadecimal, plus conversion from one base to another as well as 
logical functions such as XOR, AND, OR, and shift. 


The Tl Programmer is housed in a 
standard Tl plastic calculator case and 
comes with a set of instructions, carry¬ 
ing pouch and AC adapter. The display 
consists of eight seven-segment LED 
displays plus a sign, overflow and base 
indication. Electronic on/off control is 
also provided, as it is on most Tl 
calculators. The calculator is turned off 
or on by front panel keys rather than a 
slide switch, and power is also turned 
off automatically to conserve battery 
power if the calculator is accidentally 
left on. 

The keyboard uses small black plastic 
keys that provide a positive tactile im¬ 
pression when a key stroke is made. 
There are 16 numerical keys, 0 to 9 plus 
A to F for hexadecimal numbers and 10 
function keys, viz logical shift, 1'sC 
(one's complement), OR, AND, XOR, 
-f, -, x, /, and +/- (two's complement 
or sign inversion in decimal mode). 
Also included are three keys for setting 
the number base, viz decimal, octal or 
hexadecimal, and memory store and 
recall keys, parentheses and a constant 
key. Key layout is good and the 
numeric keys are also clearly identified 
and include binary notation to simplify 
handling of binary numbers. 

Decimal calculations can be made in 
floating point but when the results are 
converted to hex or octal, which are 
both treated as integers, the results are 
truncated. Hex and octal calculations 
are done in two's complement, as is 
usually the case with large computers 
and certainly all microcomputers. Logic 
operations are bit-wise and of course 
they only work in octal and hex. The 
shift operation is what is termed a 
logical shift rather than a rotate or an 
arithmetic shift, and while the logical 
shift is quite useful it would have been 
desirable to also have the other two 
functions plus a word-bit length 
specification. 


Considering its features the Tl 
Programmer is aptly named; in fact for 
assembly language and machine 
language programming it is just about 
essential. Offset addresses for relative 
jump calculations are easily made by 
either counting up the jump distance 
and then converting from decimal to 



hex or octal, or simply subtracting the 
two hex or octal addresses directly if a 
listing is available. Mixed base 
calculations are also easy since all 
numbers either displayed or in memory 
are automatically changed when the 
base is changed, so absolute addresses 
can be calculated by adding jump dis¬ 
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tance in decimal to starting address in 
hex with a result in any base you like. 

The base conversion functions are 
also useful for assemblers or even com¬ 
pilers such as Basic that don't allow hex 
or octal base constants. If more com¬ 
plex constants such as bit masks are 
desired then it is a simple procedure to 
convert the bit mask to a decimal cons¬ 
tant via the binary notation on the 
numeric keys and use of the hex¬ 
adecimal to decimal conversion func¬ 
tion. 

As far as programming is concerned 
it is clearly a time saver, but its 
usefulness also extends to debugging 
operations. Using the various logical 
and mathematical operations it is possi¬ 
ble to step through a program checking 
results with the Programmer as you go, 
and that is certainly easier than perfor¬ 
ming countless "XORs", "rotates" and 
"two's complements" by hand. 

Our review sample came from Delta 
Scientific Product Distribution, Red 
Bank Court, St Albans, Victoria 3021. 
Their price on the Tl Programmer is 
$69.95, which includes batteries, 
charger and sales tax. The Tl 
Programmer can be obtained from all 
retail outlets for Texas Instruments 
calculators. (R. de J.) 


40VA Transformer for 
Microprocessor Circuits 



Ferguson Transformers Pty Ltd have 
produced a version of their flatpack 
40VA line for microprocessor circuits. 
The PL30-9/40VA has a 9V 3-amp win¬ 
ding and two 15V 0.5-amp windings and 
conforms to ASC 126. 












FM Wireless Intercom from Dick Smith 


A new product recently released by the Dick Smith Electronics 
Group is a two-channel FM wireless intercom system. It is mains 
operated and uses the mains wiring as the signal path thereby ob¬ 
viating the need for wiring between the units. 


terference. While the units are idling, 
they are very auiet indeed. If the units 
are to be used in an electrically noisy 
environment, for example a factory 
with a lot of machinery, it will be found 
that the performance deteriorates due 
to interference on the mains. 


The units are housed in black plastic 
cases measuring 222 x 140 x 45mm and 
are finished off with an attractive 
brushed aluminium panel. 

There are six controls, two of which 
are of the set-and-forget type, these 
being the call-tone selector and the 
channel selector. The other controls 
are the power/volume control knob, 
the call button, the push-to-talk key 
and a lock-down key. The lock-down 
key is particularly handy if the intercom 
is to be used for say, monitoring the 
baby's room, or any application requir¬ 
ing hands-free operation. 

Operation of the units is a simple 
matter only requiring the unit to be 
plugged into the mains. If the building 
or home wiring uses more than one 
mains-phase, the user should ensure 
that the intercoms are both plugged 
into the same phase for satisfactory 
operation and performance. 


The units are based on a phase- 
locked loop which is used to generate 
and modulate the carrier. The carrier 
frequencies are 200kHz for channel-1 
and 250kHz for channel-2. The in¬ 
coming signal to the unit is detected 
and demodulated by the phase-locked 
loop and then fed to an audio amplifier 
and speaker. 

In normal use around the home the 
units perform well with very little in- 


If you are considering the purchase 
of an intercom system, it may be well 
worth your while to take a look at these 
as they represent good value for 
money, particularly if their versatility 
and the convenience of no additional 
wiring is taken into account. 

Recommended retail price of the FM 
Wireless Intercom is $49.50 for a pair. 
They are available from all branches of 
Dick Smith Electronics and Dick Smith 
dealers. (G.C.) 


A pair of these in¬ 
tercoms can be in¬ 
stalled without any 
additional wiring: 
just plug into the 
mains. 




detail (also available in German) 

7 full organ models 

Extensive voicing 16ft to beyond 1ft 

24 rhythm unit using 16 instruments 

Auto features:- reverb, sustain, percussion, wah- 

wah, transposer, piano, string orchestra, plus others. 

Electronic tremelo 70 watts RMS output per 

channel. 

CaWlogue^OO* IMpages in colour. (Refun- 
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/ HAPPY NEW YEAR & Best Wishes for 1980... 

Cottage Computers 

a division of Embryonic Systems Pty. Ltd. 

386 QUEENS PARADE FITZROY NORTH Vic., 3068 
DOMESTIC COMPUTERS, PARTS & ACCESSORIES 
Tel: (03)481 1975 

V Arriving JANUARY... CLARE Keyboards 
^ Features:selectable TTL/20ma/RS 232 Serial Output 
and Parallel ASCII 
:User Definable and Cursor Keys 

SCIENCE of CAMBRIDGE MK14 Kits & Peripherals 
^ , NOW IN STOCK 


HI 




Nucleonic j 
Products 
| Company 


3M SCOTCHFLEX NPC CENTRAL DATA 
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New Products 


Sony/Tektronix 308 Data Analyser 



The Sony/Tektronix 308 Data 
Analyser is the first instrument to com¬ 
bine the capabilities of a state and tim¬ 
ing logic analyser, serial data analyser 
and signature analyser into one com¬ 
pact instrument. Tne unit is intended 
for applications in computer and com¬ 
puter peripheral manufacturing and 
troubleshooting, industrial process 
control, telecommunications, elec¬ 
tronic test and measurement, and a 
variety of government applications. 

The colour-coded keyboard controls, 
and the support documentation, in¬ 
cluding manuals and video tapes, allow 


the user to quickly master digital 
troubleshooting techniques and serial 
data and signature analysis. 

The parallel timing analyser provides 
eight channels at 20MHz with 256 
bits/channel memory size. The eight- 
channel parallel word recogniser 
provides internal triggering upon 
recognition of preset digital-system 
state. This capability is expandable to 24 
channels witn the optional P6406 Word 
Recogniser Probe. 

A memory window provides 
magnification for viewing timing dis¬ 
plays. Digital delay counts up to 65,536 
clocks and data can be stored at sample 
intervals of 50ns to 200ms. The stored 
data is displayed on the self-contained 
10cm television type CRT screen in tim¬ 
ing format. 

The serial state analyser acquires 5,6, 
7 or 8 bits/character data synchron¬ 
ously or asynchronously. Two charac¬ 
ter word recognition provides internal 
triggering upon recognition of present 
digital-system state. Digital delay 
counts up to 65,536 words and data can 
be stored at rates of 50 baud to 9600 
baud for display on the CRT screen in 
binary, hex ana ASCII format. 

Further information from Tektronix 
Australia Pty Ltd, 80 Waterloo Rd, North 
Ryde, NSW 2113. 


STC Teledialer 32 



Designed in America, the Teledialer 
32 is an automatic telephone dialling 
unit that stores frequently used 
numbers in a solid state electronic 
memory. 

Numbers can be deleted and new 
ones programmed into the unit at will. 
Up to 16 digits can be logged for a 
single listing by activating tne memory 
"on" button and the button next to the 
name to be replaced. The digits ate 
then entered by way of the standard 
pushbutton keypad. 


Up to 32 numbers can be programm¬ 
ed into Teledialer. To make a call, the 
user simply presses a button next to the 
word listing, and the unit goes into the 
action — doing the work of a secretary 
or telephonist. There's no need to lift 
the telephone receiver until the call is 
answered. 

A touch of another button will dis¬ 
connect the call should the number be 
engaged. 

The last number dialled is committed 
to memory and can be recalled by 
pushing the "32" button. Reconnection 
is automatic. This feature is a real 
timesaver when a call is met by an 
engaged signal. 

An in-built speaker makes it possible 
for the conversation to be shared with 
others in the room. The moment the 
call is answered, this speaker — which 
lets the user hear the phone ring — 
shuts off automatically unless the 
"speaker on" button has been pressed. 

the Teledialer fully conforms to 
Telecom Australia standards as a per¬ 
mitted attachment. 

Enquiries to Standard Telephones & 
Cables Pty Ltd, 252 Botany Rd, Alexan¬ 
dria, NSW 2015. 


ATTENTION 

COMPUTER 

programmers; 

Ever thought of turning your programs 
or experience into CASH? The micro¬ 
computer boom has created an 
enormous demand for good software. 
We market the incredibly successful 
Exidy Sorcerer and Dick Smith System 
80 microcomputer systems. We'd like 
to hear from you if: 

★ You're a hobbyist and you've written 
some interesting programs for Sorcerer 
or Tandy TRS-80 systems; or 

★ You're a professional and you've 
developed some business software 
for these systems; or 

★ You're an experienced programmer, 
software writer or company with the 
experience to develop down-to-earth, 
fully debugged business software for 
microcomputers. 

Do yourself a favour - write to me, 
giving details of what you have to 
offer. 

Jamieson (Jim) R owe, 
Technical Director, 

Dick Smith Electronics Group 
Cnr Lane Cove & Waterloo Rds 
North Ryde, NSW 2113. 


AUSTRALIAN MARITIME 
COLLEGE 

MARINE 

RADIO 

OFFICERS 

A two year full-time course, leading 
to an Associate Diploma in Marine 
Radio-communications, will 
commence in February 1980 for 
those wishing to become Marine 
Radio Officers. 

The course will be conducted in 
1980 in Sydney. Students will then 
transfer to Launceston in 1981 for 
the final year of the course. 

Entry requirements are passes at 
HSC level in mathematics, an 
approved science subject and, 
preferably, English. 

For further information please write to: 

The Admissions Officer, 
Australian Maritime College, 
PO Box 986, 
Launceston. Tas 7250 
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’printed circuit/ 

• Accurately machine printed etched 

• - Phenolic & fibreglass-gold tin plated 

• EA R & H ET Philips Milliard available 

• Specials to your drawing 

• POSTAGE small 80c large $1.10. 
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Automatic time switch 


Recently introduced by A&R Elec- 
tronics Pty Ltd, the Arlec 
“Superswitch” is a lightweight time 
switch for automatic control of a 
wide variety of electrical 
appliances. 

Superswitch can be used to control 
an electric blanket during the winter 
months or a swimming pool filter pump 
during the summer. In between tjmes it 
can be used to discourage burglars by 
switching house lights and radios on 
and off while the occupants are away, 
or to set heaters/air-conditioners going 
in advance to ensure a comfortable 
home on their return. It can be set to 
control cooking times for electric 
frypans, crockpots, grills, etc, or can be 
used to automatically switch on your TV 
set in time for the evening news. It can 
even have your coffee ready when you 
get up in the morning. 

Superswitch is simple to set and 
operate. Quick set actuators on the 
timing dial allow a wide variety of time 
intervals to be selected. The number of 
actuators used may be increased or 
reduced according to the number of 
on-off cycles required during the 24- 
hour period. 

Programs can be set to repeat daily or 
can be deferred by selecting manual in¬ 



stead of automatic operation. An ad¬ 
ditional on/off switch allows the 
appliance connected to the timer to be 
switched on or off at will, irrespective 
of the time settings. 

Superswitch is powered by a quiet¬ 
running synchronous clock-motor 
which starts as soon as the unit is plugg¬ 
ed into the mains. A neon indicator 
lamp in tbe unit housing glows when 
the timer is switched to the on position. 

Further information is available from 
the manufacturers: A&R Electronics Pty 
Ltd, 30 Lexton Rd, Box Hill, Victoria 
3128. 


80-channel FM transceiver 



GFS Electronic Imports has an¬ 
nounced the release in Australia of a 
new 80-channel FM transceiver, the 
Comtronix FM-80. 

The FM-80 is a fully synthesized 
transceiver that runs 10-15 watts output 
over the frequency range 28.91 to 
29.7MHz (it can also be made to 
operate 28.01 to 28.80MHz) in 10kHz 
steps. FM deviation is ±3kHz. 

Channel number is indicated by a 


bright LED readout. Other features in¬ 
clude "Hi-Lo" power switch to reduce 
transmitting power to 1W for local con¬ 
versations, adjustable squelch for 
muted standby operation, and an il¬ 
luminated meter reading "S" units and 
transmitter power. 

Recommended retail price of the 
FM-80 is $289. For further information, 
contact GFS Electronic Imports, 15 
McKeon Rd, Mitcham, Victoria 3132. 
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Large-screen projection TV system 


R.B. Davies Industries Ltd, 
traditionally a manufacturer of building 
hardware, has entered the electronics 
field with a one-piece large-screen 
projection TV system — the 
Superscreen V-6000. 

Superscreen V-6000 is a single lens 
system employing a 127cm diagonal 
screen, said to provide sufficient 
brightness for viewing in normal 
lighting conditions. The colour tube 
and electronics are supplied by Rank 
Arena, a factor which should ensure an 
adequate supply of spare parts. 

The unit comes complete with a 
remote control and a 12-month warran¬ 
ty. Price is around the $2,500 mark. 

Further information from R.B. Davies 
Electronics, 40 Robbs Rd, West 
Footscray, Victoria 3012 (phone 314 
0711). Also at 19 The Strand, Penshurst, 
NSW 2222 (phone 510 4333). 



Low-noise GaAs FET from HP 


A new low-noise Schottky gate GaAs 
FET, the HFET-2202, ideally suited for 
such applications as land and satellite 
communications and radar, has been 
introduced by Hewlett-Packard. 

This new transistor packages HP's 0.5 
x 250um gate GaAs FET chip in a 2.5mm 
square hermetic metal/ceramic 
stripline package to achieve excellent 
noise and gain performance in the 2 to 
12GHz frequency range. Typical noise 
figure values at the hign usage frequen¬ 
cies of 4, 6 and 8GHz are 1.1, 1.4 and 
1.9dB respectively, with associated 
gains of 13.6, 11.3 and 9.6dB. 

The HFET-2202 is an economical FET 
that can handle many lower frequency 
narrow-band applications. It should be 



especially well suited to the 3.7 to 
4.2GHz telecommunications region. 


The HFET-2202 is available from HP's 
franchised distributors, Cema Elec¬ 
tronics Pty Ltd, 21 Chandos St, St 
Leonards, NSW 2065. ® 
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Books & 
Literature 


For the beginner . . . 



ELEMENTS OF ELECTRONICS 1, by F. A. 
Wilson. Stiff paper covers, 209 pages, 
183mm x 108mm, illustrated by cir¬ 
cuits and diagrams. Published by Ber¬ 
nard Babini (Publishing) Ltd, London. 
Price in Australia $6.75. 

ELEMENTS OF ELECTRONICS 2, by the 
same author, publisher. Same price. 
216 pages. 

In the past, Babini publications have 
tended to be unpretentious and inex¬ 
pensive. These two are still in the 
paperback format but they are larger 
than usual and carefully organised in 
respect to content. Without knowing 
the Author's background, I would 
judge him to be a professional 
educationalist, who tends to write for 
students rather than the casual reader. 

Whereas many small books, which 
set out to present electronic fun¬ 
damentals, rely on mental imagery, F. 
A. Wilson deliberately resorts to basic 
mathematical expressions, which in¬ 
crease in complexity as the discussion 
itself progresses. 

Book 1 is subtitled "The Simple Elec¬ 
tronic Circuit and Components". It 
begins with the nature of electricity, 
then moves to sources, simple circuits, 
resistors and batteries. There is a sec¬ 
tion on electrostatics: capacitors and 
capacitance. Another covers elec¬ 
tromagnetism: induction, inductors, 
magnetism etc. Appendices cover ab¬ 
breviations, decimals, logarithms, 
maths revision, geometry, units, sym¬ 
bols, and other such items. 

Book 2, subtitled "Alternating 
Current Theory" carries right on and, as 


you would expect, involves heavier go¬ 
ing. It deals with waveforms and 
waveform terminology, sine waves and 
complex waves. There is a chapter on 
time constants and another on AC cir¬ 
cuits, covering impedance, power and 
Q, series and parallel complex circuits. 
Resonance is covered and, of course, 
transformers. Appendices deal with 
graphs, trigonometry, vectors, epsilon, 
rate of change, infinity etc. 

As will be apparent from the above, 
the books give all the appearance of 
having been designed for use by 
students and we would not be at all sur¬ 
prised to see them taken up in Australia 
for that purpose. In the meantime, they 
could be read to advantage by anyone 
who wants to undertake revision or to 
set their ideas in order. 

Book 3 in the series will cover solid- 
state devices. Our advance copies of 
Books 1 and 2 came from Technical 
Book and Magazine Co Pty Ltd, 289-299 
Swanston St, Melbourne 3000. 
(W.N.W.) . 

Optoelectronics 

Manual 

OPTOELECTRONICS MANUAL, 
GENERAL ELECTRIC. Semi-conduct¬ 
or Products Department, Syracuse. 
New York, 1976. Paperback, 188 
pages, 273 x 213mm, many diagrams. 
Price $3.45. 

This optoelectronics manual follows 
on from General Electric's other 
successful manuals, such as their SCR 
manual. It has six basic sections follow¬ 
ed by an appendix containing data for a 
large range of optoelectronic com¬ 
ponents. The data occupies about half 
the volume of the book and is quite 
comprehensive, dealing with the com¬ 
plete characteristics of IREDs, opto- 
couplers and LASCRs etc. 

The first section explains the basic 
operation and characteristics of the 
various optoelectronic devices. The 
mathematics is straightforward but it 
still manages to explain such 
phenomenon as gain vs response 
tradeoff in phototransistors and the 
constant current characteristics of 
photodfodes. The section concludes 
with how the basic devices are used 
together in optocouplers and in¬ 
terrupter units. 


Section 2 is the only other major sec¬ 
tion and it discusses the features of 
complete systems such as spectral 
response of the various opto trans¬ 
mitters and receivers, lens systems, in¬ 
put/output and isolation characteris¬ 
tics of optocouplers and the charac¬ 
teristics of photodarlingtons. The 
remaining sections in order are 
Reliability, Measurement of para¬ 
meters, Optoelectronic circuits and 
finally a Glossary of terms. 

Altogether the manual is well written 
in an easy to understand language that 
should appeal to beginners and hob¬ 
byists alike. Apart from the text the 
other sections such as the glossary of 
terms, the large section on optoelec¬ 
tronic circuits and the data section 
should prove invaluable in themselves. 
(R. de J.) 


Amateur Radio 

RADIO AMATEURS' EXAMINATION 
MANUAL, by G.L. Benbow. Radio 
Society of Great Britain, 8th edition, 
1979. Soft covers, 180 x 245mm, 
114pp, many diagrams. Price in UK, 
£1.85. 

While produced primarily for the 
British amateur radio scene, this book 
woukhSlsill be useful reading for any 
prospective Australian amateur. The 
material on things like licence 
conditions would be of only general 
interest, but the technical chapters are 
packed with valuable reference 
material. 

And the word "packed" in the 
previous paragraph was chosen 
deliberately; the overall impression is 
one of almost ruthless condensation. 
This is not a criticism; on the contrary I 
believe the approach adopted should 
allow the student to be made aware of 
basic concepts and to acquire at least 
an elementary grasp of them. He is then 
in good position to expand his 
knowledge as and how he desires. 

The chapter on electrical theory and 
calculations is particularly impressive. 
Covering 20 pages, it starts with atoms 
and electrons and progresses through 
electrical units, DC circuits, Ohm's law, 
AC circuits, magnetism, inductance and 
capacitance, resonance, piezo-electric 
crystals, decibels etc, together with all 
the basic formulae which these subjects 
involve. These latter, alone, constitute a 
very useful reference source. 

The remaining chapters deal with 
semiconductors, receivers, 
transmitters, power supplies, antennas, 
interference, measurements, and radio 
circuit symbols on the technical side. 
Other chapters cover licence con¬ 
ditions, operating practices, tackling 
the exam, examination syllabus, and 
practice multiple choice questions. 
These latter chapters can be valuable 
rovided the local requirements are 
ept firmly in mind. 
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A notable omission is any chapter on 
lermionic devices, which is perhaps a 
ign of the times. However, some valve 
ircuits have been used as examples in 
ae section on test equipment. 

We noticed a few minor 
ypographical errors, such as a missing 
ninus sign on page 6. There is also a 
ather unfortunate statement on page 
5, which could be taken to imply that 
M deviation is directly related to the 
udio bandwidth of the modulating 
ignal. 

These minor points aside, this is a 
ery comprehensive and well produced 
ook, and commendably inexpensive. 

: would be a valuable addition to any 
respective candidate's study material. 

Our copy came direct from the 
ublishers, but it should be available 
Trough local bookstalls. (PGW) 


omputer Revolution 

HE MICROCOMPUTER REVO¬ 
LUTION, by William J. Caelli. 
Published by the Australian Com¬ 
puter Society Inc., 1979. Soft covers, 
147 x 206mm, 185pp, with il¬ 
lustrations. Price $10. 

Dr Bill Caelli is well known in.the 
.ustralian computer industry. He has 
'orked in both the hardware and 
aftware areas for more than 15 years, 
nd has been a driving force in the 
.ustralian Computer Society. Apart 
om his wealth of experience and deep 
isight into computing he also stands 
ut among conventional computer 
eople as one with that rare ability to 
acognise significant developments in 
5chnology, and the imagination and 
Dresight to see their implications. 
These qualities make him not only a 
jscinating person to talk with, but also 
n ideal person to write this 
Tonograph assessing the present and 
jture implications of the microcom- 
uter revolution. 

An updated and rearranged version 
f an earlier report produced for the 
iCS in 1977, the new work is probably 
s current, as cohesive, as comprehen- 
ive and as reliable an evaluation of the 
licrocomputer phenomenon as you 
re likely to find anywhere — here or 
iverseas. For the thoughtful reader 
✓ith even a smattering of interest in 
echnology, it should be fascinating 
eading. 

In fact, the subject is so important 
nd this monograph so timely and 
hought-provoking that it should 
Imost be made compulsory reading 
or all educators, politicians and 
>usinessmen — not forgetting com- 
>uter people as well. 

Copies of the monograph are 
ivailable for $10 (including handling 
ind postage) from the Australian Com- 
>uter Society Inc., PO Box 640, Crows 
'lest, NSW 2065. (J.R.) 
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INFORMATION CENTRE 


Vl 


MORE CDI PROBLEMS: I read with in¬ 
terest the letter of SW concerning the 
Capacitor Discharge Ignition and the 
associated reply in tne Information 
Centre section of Electronics Australia, 
October 1979. The complaint was that 
the CDI unit cuts out. However the 
reasons given for this in the reply are 
incorrect as it is not the SCR which is 
causing the failure of the unit. I have 
constructed and used a Dick Smith's 
CDI Kit, K3280 which uses the Elec¬ 
tronics Australia circuit. I found that 
although the output voltage was cor¬ 
rect for the associated input voltage, 
the unit occasionally cut out when in¬ 
stalled in my car. This failure as stated 
by SW is intermittent and can occur 
within a few minutes of starting the 
vehicle or not occur in several weeks of 
daily use. For this reason it is most un¬ 
likely to be observed when bench 
testing. My investigation into the cause 
has shown it to be a design weakness! 

The problem is that the oscillator cir¬ 
cuit is influenced by the characteristics 
of the 2N3055 transistors. When the 
unit fails it is in fact operating in a high 
frequency mode (20kHz) which is 
outside the audio range and the 
characteristic whistle is therefore 
not heard. As a result, most of the 
power is dissipated in the transistors 
during the switching cycle and insuf¬ 
ficient energy is available to charge the 
output capacitors and subsequently fire 
the SCR. I have verified the above 
claims by using a pair of 2N3055 tran¬ 
sistors of a different manufacturer to 
those supplied with the kit. The 
replacement pair of transistors resulted 
in the unit failing to a much greater ex¬ 
tent although laboratory testing 
experience had previously shown that 
these transistors had better switching 
temperature characteristics and could 
have been expected to perform better. 

To check if the above mode of failure 
occurs while installed in the vehicle the 
following steps should be,observed: 

1. When the vehicle loses power 
(due to loss of ignition) assume the unit 
has failed (cut out) and leave the igni¬ 
tion switched ON. 

2. Listen for the characteristic whistle 
— this should be absent and either no 
sound or a very high frequency tone 
emitted. 

3. The power transistors should be 
found to be quite warm (when correct¬ 
ly operating they are cool). 

If the ignition switch is turned off and 
then back on this normally stops the 


high frequency oscillation and the fault 
will not be detected. 

It is my opinion that the high fre¬ 
quency oscillation is due to the 
transformer/transistors behaving as a 
tuned circuit. Hence a simple solution 
is to place 0.1 uF capacitors across the 
base-collector junction of each tran¬ 
sistor, effectively de-tuning the circuit. 
I have done this with a remarkable 
improvement in the performance of 
the CDI system. (J.H., Tea Tree Gully, 
SA). 

• We do not agree with your solution 
to the problem although it may have 
worked. Slowing down the switching 
action of the transistors increases the 
dissipation during the switching transi¬ 
tion and may render starting of the in¬ 
verter unreliable. 

The high frequency oscillation is not 
a characteristic of the CDI design. Its 
occurence suggests that the core 
material is not correct or the interwin¬ 
ding capacitance is higher than it 
should be. Is the bifilar winding 
technique being used? 

DISSOLVER: On reviewing my copies 
of your magazine, I came across a cor¬ 
respondent's query in the June 1976 
issue on page 123, under the heading 
"Audio Visuals". The correspondent 
requested a control unit to fade the 
lamp of one automatic slide projector 


while the second projector is brought 
up to full brightness. I, too, and many 
of my acquaintances are also anxious to 
construct such a system. (R.B., 
Wembley, WA). 

• Since yours is only the second letter 
since June 1976 requesting such a con¬ 
trol unit, we have not given any 
thought to the project. The electronics 
would be fairly simple, consisting main¬ 
ly of a pair of ganged light dimmers. 
The Triacs would require snubber 
networks where they are used with 
projectors having transformers and it 
would be necessary to isolate the lamp 
circuit from the motor circuit, in each 
projector. 

Unless we have further cor¬ 
respondents evincing interest in this 
idea, we are unlikely to go ahead with 
such an article, though. Not too many 
readers have access to two automatic 
slide projectors. 

UPGRADING LOUDSPEAKERS: Back in 
the sixties I made a set of bookshelf 
speakers from one of your magazines. 
They have served me well since then 
but I would now like to convert them to 
better quality 8-ohm speakers with a 
suitable crossover network. The 
speakers just removed are a Magnavox 
6WR and Rola 5FX tweeter together 
with the crossover network then 


REMOTE CONTROL: I am writing for 
some information regarding the 
"Stereo Infra-red Remote Control" unit 
that was in the October 1979 edition of 
your magazine. I would like to know if 
it is possible to use this unit as an "on- 
off" switch, as well as a volume control? 
If so, would you please send me details 
and a diagram on how this would be 
done. It is to be used in conjunction 
with the "Playmaster Twin-Ten 
amplifier". (G.H., New Lambton, NSW 
2305). 

• The simplest way of using the 
remote control unit to switch mains 
equipment on and off, as well as con¬ 
trolling the volume level, is to use the 
lowest position on the volume control. 
When the volume is switched down to 
the lowest level a relay switches mains 
power off and if the up button is sub¬ 
sequently pressed the level will skip up 



panying diagram and it uses only a few 
components, which could be mounted 
on a small'piece of Veroboard in a 
separate box along with as many mains 
sockets as are required. Take tne nor¬ 
mal precautions when wiring the mains 
and use a relay with the appropriate 
contact rating. 
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Electronics Australia — Reader Services 


If you are unable to complete an "Electronics 
Australia’" project because you missed out on 
your regular issue, we can usually provide 
emergency assistance on the following basis: 

PHOTOSTAT COPIES: $2 per project, or $2 
per part where a project spreads over multiple 
issues. Requests can be handled ,nore speedi¬ 
ly if projects are positively identified, and if not 
accompanied by technical queries. 

METALWORK DYELINES: Available for most 
projects' at $2 each, showing dimensions, 
holes, cutouts, etc., but no wiring details. 

PRINTED BOARD PATTERNS: Dyeline 
transparencies, actual size but of limited con¬ 
trast: $2. Specify positive or negative. We do 
not sell PC boards. 

PROJECT QUERIES: Members of our technical 
staff are NOT available to discuss individual 
projects, either in person at our office or by 
telephone. 

REPLIES BY POST: Limited to advice concer¬ 
ning projects published within the past two 
years. Charge $2. We cannot provide lengthy 


answers, undertake special research or dis¬ 
cuss design changes. 

SACK NUMBERS: Available only until our 
stocks are exhausted. Within three months of 
publication, face value. Four months and older, 
if available, $2 (includes storage fee). Post and 
packing 60c per issue extra. 

OTHER QUERIES: Technical queries outside 
the scope of “Replies by Post" may be sub¬ 
mitted without fee, for reply in the magazine, at 
the discretion of the Editor. 

COMMERCIAL, SURPLUS EQUIPMENT: No 
information can be supplied. 

COMPONENTS: We do not deal in electronic 
components. Prices, specifications, etc., 
should be sought from advertisers or agents. 

REMITTANCES: Must be negotiable in 
Australia and made payable to "Electronics 
Australia". Where the exact charge may be in 
doubt, we recommend submitting an open 
cheque endorsed with a suitable limitation. 
ADDRESS: All requests to the Assistant Editor, 
“Electronics Australia”, Box 163, Beaconsfield, 
2014. 


uggested by. your magazine. Would 
fou suggest alternative speakers of 
ligher power rating that I could 
lurchase somewhere? (J.G., Mt 
Uravatt, Qld) 

• The process of designing 
oudspeaker systems has become con- 
iderably more refined than it was in 
he sixties. It is not just a matter of 
electing a few speakers and deciding 
vhat size box to put them in. Com- 
iromises must be made between low 
requency rolloff, power handling and 
ifficiency. So there is.no simple answer ■ 
o your request. Why not build the 
:ompact loudspeaker system described 
n our December 79 issue. 

VARIABLE DELAY WIPER: I was think- 
ng of making this unit (May 1975, 
J/AU/12) but found trouble decipher- 
ng the switch assembly. Could you tell 
ne where to obtain tne switches and 
he PCB, 75w3? (B.J., Merbein, Vic). 

• It is likely that you will find it dif- 
icult to obtain these switches. Why not 
:onsider building a later version, which 
does not use this special switch 
assembly? It was published in 
September 1979 (File No. 3/AU/22). 
3ack issues are available from our In- 
brmation Service. 

VIETAL LOCATOR: I enjoyed yeuncdn- 
structional feature on the "ProsjaectOT" 
metal detector in the November 1979 
issue. Are you able to suggest a supplier 
who could provide all the components 
n the parts list, together with the PCB 
and the panel artwork. (H.S., Sorrento, 
WA.) 

• Parts for the Prospector metal 
ocator are available from the various 
:omponents suppliers who advertise 
egularly in "Electronics Australia", 
ncluded are such firms as Dick Smith 
Electronics, David Reid Electronics, 
?adio Despatch Service, Electronic 
\gencies, and All Electronic Com- 
aonents. At least one of these firms is 
arobably advertising a kit of parts in this 
/ery issue. 

DC-AC INVERTER: I often read "Elec¬ 
tronics Australia", and one item of par¬ 
ticular interest is the 12-230V DC-AC in¬ 
verter which appeared in the February 
1979 issue. As I intend to utilise the in¬ 
verter urgently, could you please tell 
me of any modifications which would 
enable me to use this unit for regular 
domestic purposes. (M.C., Suva, Fiji.) 

• No circuit modifications or correc¬ 
tions have been published for the 
"High Power 12-230V DC-AC Inverter" 
(File No. 3/IT/10). You can buy the 
power transformer from Vesco Elec¬ 
tronic Supplies, 318 Huntingdale Rd, 
Huntingdale, Victoria 3166; the 2N3771 
power transistors from Radio Despatch 
Service, 869 George St, Sydney, NSW 
2000; or the complete kit from All Elec¬ 
tronic Components, 118 Lonsdale St, 
Melbourne 3000. 


Notes & Errata 

FAN SPEED CONTROLLER (December 
1979, File No. 2/PC/25): On the wiring 
diagram, the incoming mainsactive and 
neutral wires should be swapped over, 
to agree with the circuit diagram. 


REMOTE CONTROL (October 1979, 
File No. 1/MS/19): Two components 
are omitted from the parts list, a ,015uF 
capacitor and a .01 uF capacitor, both 
metallised polyester. There is also an 
error on the circuit diagram in that pin 
5 of IC5 is shown connected to -5 volts 
as well as pin 10 of IC4. The connection 
to the -5V does not exist. Actually, on 
the PCB, pin 5 is also connected to un¬ 
used pins 12 and 13 of IC5. 

6800/D2 TO CHIP-8 ADAPTOR 

(December 1979, File No. 2/CC/48): 
There is an error in the second 
paragraph on page 94. The tone 
generating subroutines follow at C2DF 
not C2DA. The initialisation routine at 
8004/5 is made available to the D2 user 
as a subroutine at C305 so he can use 
the timer, bleeper and keypad routines 
without running the CHIP-8 inter¬ 
preter. The circuit on page 93 shows the 
PIA connector upside down, and on 
the circuit on pages 90 and 91 the video 
RAMs (6810) are located at 1C00 to 
1C7F and 1C78 to 1CFF. 

METAL LOCATOR (November 1979, 
File No. 3/MS/79). If you are unable to 
obtain the specified transformer, then 
it is an easy matter to wind your own. 
The parts required are as follows: 
(Neosid part numbers are in brackets) 


5mm coil former (722/1), 6 pin base 
(5027/6PLB), aluminium can (7100) and 
a 4mm F16 ferrite core. The coil consists 
of 200 turns of 36 B&S enamelled 
copper wire wound along half the 
length of the coil former. 

There is also an error on the PCB 
pattern involving the IF transformer. 
The board need not be changed if you 
have wound your own coil, but only if 
you use the specified Aegis or JaDel 
coil. The IF transformer has a 6-pin base 
with two inner pins closer to one side 
than the other; on the PCB pattern we 
have mistakenly placed the two inner 
holes on the wrong side. If the 
transformer is thus incorrectly installed, 
it will be open-circuit, and the os¬ 
cillator will operate spuriously in an RC 
mode, causing poor sensitivity and con¬ 
stant drifting of pitch. 

This is corrected by drilling the two 
inner holes closer to the opposite side 
so that the transformer can be rotated 
round and inserted into the PCB the 
correct way. Alternatively, leave it as it 
is and link up the connections to the 
coil as shown in the diagram of the 
copper side of the PCB. 
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MARKETPLACE J 


FOR SALE 


ELECTRONIC ORGANS Build your own! Send 45c 
stamp for fullest details of the SCHOBER (USA) organ 
kits. Schober Organs (Aust). PO Box 22. Guildford NSW 
2161. (Established 21 years.) 


COMPUTER CASSETTES: QUALITY "PECOS" C-10 
BLANKS:. $4.50 for package of four or $10.95 
(leaderless) plus 90c postage & packaging. Quantity 


CRITICS' SELECTIONS OF BEST MIND — stimulating 
games from USA for Commodore PET and TRS-80. 
Send SAE for list. Softrpnics Micro Systems. Box 238. 
Lindfield. NSW 2070. PET Sales & Programs. 


Cheque/Money Order payable to PECOS. P.0. Box 

382. Royal Exchange. Sydney 2000. STEREO AMPLIFIER. 60w/channel ETI 4000. Almost 

_new. Tel. (02) 599 4004 (message AH). 


DISPLAY ADVERTS IN MARKETPLACE 

are available in sizes from a minimum of 2cm 
x 1 col rated at $11 per col cm. 

Please state classification: For Sale. Wanted, 
Reader Service, Position Vacant. Position 
Wanted, etc ... 

CLASSIFIED RATES $2 per line per inser¬ 
tion payable in advance. Minimum two lines. 
CLOSING DATE is six weeks prior to the 
on-sale date. Issues are on sale the first Mon¬ 
day of each month. 

ADDRESS all classified orders, copy, en¬ 
quiries, etc. to: The Advertising Manager, 
ELECTRONICS AUSTRALIA. Box 162, 
Beaconsfield 2014. 


BOOMERANG TAPE RECORDING CLUB full 
details. 9 x 4 SAE PO Box 118. Wellington. NSW 
2820. 


AMIDON TOROIDS — REFER ARRL HANDBOOK. 
T200-2, $6ea; T106-2/6, $3ea: T50-2/6/10/12. 
$1.20ea: T25-2/6/10/12. 70c ea. Orders over $10 
less 10%. P&P 80c. Closed Xmas + 3 weeks. SAE for 
information. U.S. Imports. Box 157. Mortdale. NSW 
2223. Tel (02) 579 3848. 


TRS-80, APPLE 
& SORCERER 

16K, 200ns, MEMORY 
EXPANSION KITS $85 

Z80A $17; Z80 PIO $12; 

Z80 CTC $12; 6875 $10.75 

Other microprocessors & 
peripheral ICs available 

Send 20c stamp for list 

G.L.W. 

4 Pryton Court, Balwyn, 

Vic 3103 

Tel: AH (03) 89 6918 



AUSTRALIAN RADIO OX CLUB — the largest OX club 
in Australia with Branches in Perth. Sydney. Melbourne 
and Canberra. Published over 360 pages during 1979. 
The official news source for Radio Australia's DX 
programme for over 14 years. Special introductory 
membership fee for people under 18 years of age. For 
full details write to PO Box 79. Narrabeen NSW 2101 
or PO Box 67 Highett Victoria 3190 enclosing a 30 



TRS-80 — 16K memory upgrade for sale — 8 4116's 
plus switches for $110. Installation $25 extra P. 
Stephenson 34 Maple St. Blackburn. 3130. (03) 
878 2628. 


READER SERVICE 


FRONT PANELS. Repeater and Mimic panels, labels, 
nameplates, scales etc. Machine engraved to your 
specifications in metals or plastics. From Commercial & 
Industrial Engraving 9 Napier St. Westmead 2145. 
Tel (02) 635 8537. 


EPROM PROGRAMMING SERVICE, software and 
hardware assistance. Z80/8080 and SC/MP 

to your requirements. Enquiries welcome. Write to 
Micro-Assistance. PO Box 49, Sandy Bay 7005. 


SHORTWAVE LISTENERS & DXERS: Australia's 
National "Southern Cross DX Club inc." has the latest 
from the ever changing world of International 
Shortwave. Tropical & Medium Wave Bands in our 
montly publication "DX POST" featuring world famous 
Arthur Cushen's monthly column. Sample magazine 
and details of subscription for a 20c stamp to: George 
Kuznecovs. 87 Cashel St, Pasadena, (Adelaide) SA 
5042. 


AN INTRODUCTION TO 
DIGITAL ELECTRONICS 

You don’t need any previous 
knowledge of digital electronics — 
the book starts you right from 
scratch, and covers all of the basic 
concepts you need. 

Available from “Electronics Australia”, 
57 Regent St, Sydney. PRICE $3.50 OR 
by mail order from “Electronics 
Australia”, PO Box 163, Beaconsfield, 
2014. PRICE $4.10. 


“ELECTRONICS AUSTRALIA” 
PROJECTS & CIRCUITS NO. 2 

Available from "Electronics Australia”, 57 
Regent St. Sydney PRICE $3.00. OR by mail 
order from "Electronics Australia", P.O. Box 
163. Beaconsfield. 2014. PRICE $3.60. 


RADCOM QUALITY COMPONENT 


Air spaced variable 
capacitors 

10pF-25pF-50pF-10OpF 
250pF ALL AT $2.50 
500pF at $5.00 

All preferred values of 
capacitors 

All preferred values of 
resistors 


PLUGS 

CONNECTORS 

AND 

ACCESSORIES 

IN 

STOCK 


High voltage 
fixed capacitors, all 
types of toggle and 
wafer switches. 

Multi-tapped 

transformers 

0-15v 1 AMP $5.00 
0-15v 2 AMP $9.30 


TRY US FOR TF)E HARD 
TO GET COMPONENTS 

STOCKIST FOR 

silic@N vAlUy 
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MERRY XMAS - HAPPY AND PROSPEROUS NEW YEAR TO ONE AND ALL 


136 VICTORIA RD. MARRICKVILLE, NSW 2204 


PHONE 51 3845 


ELECTRONICS CENTRE 


BARGAIN PRICES • PERSONAL ATTENTION • SLICK MAIL ORDER SERVICE • SATISFACTION < 


l BSR BELT DRIVE RECORD PLAYER • 


$95.00 

P&P NSW $3.50 
INTERSTATE 
ALSO AVAILABLE 
PERSPEX COVER V 
■ Specs. 240VAC 
10, 12in) record! 


.50 


STYLISH S SHAPE 
PICK-UP ARM • 
ADC MAGNETIC 
CARTRIDGE, 
DIAMOND STYLUS 
INCLUDED • 

P&P NSW $5.00 
INTERSTATE $7 50 


EX-COMPUTER. POKER 
MACHINE. PMG. ETC. 

P-C BOARDS — CHOC-A-BLOCK 
CRAMMED WITH l-Cs. TRANSISTORS, 
RESISTORS, CAPACITORS, AND ALL 
SORTS OF GOODIES. 

4 for $8.50 

(Some boards were sold for $4.50 ea) 
P-P NSW $1.50. INTERSTATE $2.50 


PRO-QUALITY FLOOR 
MODEL MIC STAND 


$24.95 (Aust. made) Freight $4.50 


PASSIVE RADIATOR HI FI 
SPEAKER SYSTEM 


$65 

PAIR 


TRANSISTOR 
ASSISTED IGNITION 

omplete kit $32.50 P-P $1.5< 


FAMOUS IMPORTED EMI CASSETTES 

SUPER-FERRIC • COMPARABLE TO CHROME • TOP QUALITY PERFORMANCE 
• LOW NOISE • HIGH OUTPUT 
C60 5for $7.50 Pack-post $1.50 
C90 5 for $10.00 Pack-post $1.50 


12 VOLT SIREN 


4 > 


$15.50 


EMITAPE 


V 

A 


INTERCOMS 




MODERN 

HANDSET 

STYLE 


1000 metres 

do $32.95 
i $39.95 P 


DISCO — SOUND — LIGHT 

☆ ☆ JANUARY SALE ☆ ☆ 


☆ USED DISCO CONSOLES 


• Stereo Discos 200 x 200 Watts $1500 

• Mono Discos 200 Watts $980 

• Rope Lights 30’ 5 Colours: Red 

— Blue — Green — Yellow — 
Multicolour $125 

• SAC4 Chasers (New) $135 

• 8 Way Space Beacons (New) $500 

• 4 Way Space Beacons (New) $380 

• Dry Ice Fog Machines (New) $320 

• Bubble Machines (New) $130 

• Lito 250 Projectors 

W/Radiators (New) $250 

• Super Freeze Flash Strobes 

(New) $165 


• RCF 100 Watt Bass Speakers $90 

• Goodman 50 Watt Horns 

W/ln-built Crossover $65 

• Peizo Bullet Radiators $12 

• 200 x 200 Watt Soundout Power 

Amps $540 

• 200 Watt Mono Soundout 

Power Amps $300 

• Disco Mixers 3 Types from $350 

to $650, 20 Pair Multicore Cable 
Twin Shielded/PVC covered $5 

per metre 

• Belt Drive T/TW/Mag Cart $54 


CASH-MORE ENTERPRISES WISHES YOU A MERRY CHRISTMAS AND A 
PROSPEROUS NEW YEAR 

FOR BROCHURES AND PRICE LIST WRITE OR CALL TO 

356 LIVERPOOL ROAD, ASHFIELD, NSW 2131 
TEL, 798 6782, 799 3424, 798 5647 
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Don’t let your valuable issues 
go astray 

ELECTRONICS 

AUSTRALIA 

BINDERS 


These attractive 
binders finished 
in brown plastic 
with gold lettering 
will keep your 
back issues of 
Electronics Australia 
neat and tidy. 



HOLDS 
12 ISSUES 


Available from 
Electronics Australia, 

57 Regent St, Sydney. PRICE: $4.50 
or by mail order from Electronics 
Australia, P.O. Box 163, Beaconsfield 2014. 
PRICE $5.50 NSW: $6.50 other states; 
or 6 for: $28.00 NSW; $30 other states. 


•Magazines prior to April 1971 will need to be trimmed to fit binder 


SUBSCRIPTION SERVICE 


Jbk 

) Bustrolin 

Subscription Rates 
$18.00 per year 
within Australia. 
SA21.00 per year 



elsewhere. 

iviaKe sure you receive every copy ot tne magazine by ordering it fror 
For publisher subscriptions post this coupon, with your remittance t( 

n your newsagent or the publisher 
> Electronics Australia Subscription 

| ,ssue J ° hn Fa ' r ' al< 8,5005 L<dGP0Bo, ‘ 506 ^ Sydney 2001 Subs. 

.option will start with first available 


Name 

_ _ -| 


Address. 

1 

I__. 

Postcode. Enclosed is. 

. 1 

for.years 
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38 
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Cema (Distributors) Pty Ltd 
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Classic Radio 


92 
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97 
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51 
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Dick Smith Electronic Group 
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Dick Smith Electronic Group 
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Dwell Pty Ltd 


91 

E&M Electronics 


96 

Edible Electronics 


90 

Electrocraft Pty Ltd 


71 

Electron 2000 


113 

Electronic Agencies 


67 
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Freedman Electronics Pty Ltd 99 
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Instant Software 87 

International Correspondence Schools 77 
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Lafayette Electronics 101 

La Trobe University 102 

Logic Shop, The 89 

Looky Video 84 
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Micro-80 86 

Microprocessor Applications Pty Ltd 87 

National Panasonic (Aust) Pty Ltd IBC 

Parameters Pty Ltd 2 

Paris Radio Electronics 82 


Plessey Components 

98 

RCS Radio 

112 

Radcom Pty Ltd 

118 

Radio Despatch Service 

113 

Radio Parts Group 

35. 107 

Rod Irving Electronics 

51 

Rowe H & Co 

64 

Royston Electronics 

87 

S.M. Electronics 

80 

Scope Laboratories 

45 

Sony Australia Pty Ltd 

facing 16 

Stanton Magnetics, Inc 

32 

Stotts Technical College 

61 

TEAC Aust Pty Ltd 

IFC 

Tandy International Electronics 

6 

Tasman Electronics 

97 

Vicom International 

26. 63 

Video Technics 

44 

Warburton Franki 

19, 48 

Wireless Institute of Australia 
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Up to now you had to choose 
letween the turntable you wanted and 
the turntable you could afford. 

You'll choose Technics D Series And with the Technics SL-D3 Your Technics dealer can best 

irntables for the same reasons as radio automatic and SL-D2 semi-auto models demonstrate all the other features of the 
ations and discos use our professional the price includes the B.FG servo-speed D Series turntables. He can also-surprise 
irntables: the performance of Technics control which constantly monitors and you with their cost, 
irect drive constantly corrects turntable speed. So if you thought poor performance 

Yet perhaps the best part about all So even if the power fluctuates your was the price you had to pay for an - 
tis performance is the price you can Technics direct-drive performance inexpensive turntable, then you hadn't 
ave it for. won't. thought about Technics. 





















REAL 

HI-FI 


AND IT’S ALL IN OUR COLOUR CATALOGUE 



.Postcode _ 


WT1323/EA/79 

I am especially interested in... 

□ Cassette Decks 

□ Matching Systems □ Amplifiers 

□ Speakers 

□ Turntables 

□ Receivers 


Just address your 
envelope to... j 

JVC Hi-Fi Advisory 
Service, 

Post Office Box 307, 
North Ryde, ! 

N.S.W. 2113 I 


JVC 


The truth is, JVC have always produced real hi-fi 
components and we believe this current range 
represents JVC's finest range ever. Here are some 
real innovations and performance features to whet 
your appetite:- Quartz locked turntables with un¬ 
canny accuracy; Receivers/Amplifiers, some with 
built-in SEA Graphic Equaliser and DC, class A/B 
amplification; Cassette deck with JVC automatic 
computerised tape tuning; Computer designed 


If you think they look different, 
wait till you've heard them! 


speaker systems; Separate but matching JVC 
components designed to compliment one another; 
perfectly. And all this real hi-fi know-how is yours 
... merely for fhe asking. 

rFREE OFFErI 

COLOUR HI-FI CATALOGUE | 

Just fill out this coupon and we'll fill you » 
in on whaf s available and new in terms m 
of JVC hi-fi entertainment...and it's all 2 
FREE! | 

Name_ I 

Address_ « 


the right choice 












